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QUILL ON SCALPEL

This section provides a medium through which Canadian surgeons can declare themselves, briefly
and informally, on the day-to-day affairs of surgery.

Parosteal Osteogenic Sarcoma
In this issue (page 229) Lepine and
colleagues bring to our attention a
rare lesion that arises from the paro
steal tissues— parosteal osteogenic
sarcoma. This tumour is sometimes
called juxtacortical osteosarcoma,
likewise implying that it arises from
extraosseous soft tissue rather than
from the periosteum or the bone it
self.
The origin of this tumour is par
ticularly important because the sur
vival rate in cases of juxtacortical
osteogenic sarcoma is in sharp con
trast to that of classic osteogenic
sarcoma.
Parosteal osteogenic sarcoma was
first described by Geschickter and
Copeland1 in 1951 and since then
there have been numerous reports,
establishing the parosteal tumour as
a definite entity. It occurs in an age
group one decade older than that in
which osteogenic sarcoma arising
from bone is usually found, and more
than 50% of parosteal osteogenic
sarcomas are located at the distal
end of the femur or the humerus or
tibia. Other sites of origin have been
described but are more rare.
Ackerman and Butcher2 reported
that 1.7% of all benign and malig
nant bone tumours were parosteal
osteosarcomas. Dahlin3 in 1978 stated
that less than 1% of malignant bone
tumours of his series were parosteal
osteosarcomas. Dominok and Knoch4
collected 113 parosteal osteosarcomas,
constituting 4% of all of their osteo
sarcomas. These reports emphasize
the extremely low incidence of this
tumour.
The presenting sign in most cases
is that of a mass, which can usually
be palpated. Radiologically, osteo
genic sarcomas of parosteal origin
differ from those arising from bone
in that they are more bulky and sur
round the involved bone circumfer
entially to some degree. Occasionally
a “string line” can be seen on the
roentgenogram showing separation
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of the tumour from the periosteum.
There is no Codman’s triangle and
the multilobulated appearance is a
characteristic difference from the
classic osteogenic sarcoma.
Ahuja and colleagues5 in 1977
contributed greatly to our under
standing of this tumour by dividing
it into three grades based upon the
histologic appearance. In their grade
1, the fibroblastic cell was benign, in
grade 2 it showed an advanced degree
of anaplasia while in grade 3 there
was a high-grade, malignant, sarco
matous fibrous stroma. Also, in
grades 1 and 2 there was enchondral
bone formation varying in degree,
whereas in grade 3 the cartilage itself
was obviously malignant and the fi
brous stroma directly formed new
bone osteoid with the associated
osteoblast. This classification is ex
tremely practical. Edmonson and
Crenshaw6 reported that the 5-year
survival rate with appropriate therapy
was 50% to 80%. Dominok and
Knoch4 reported an 80% 5-year sur
vival rate with an average survival
of 20 years.
The prognosis for parosteal osteo
sarcoma is therefore much better
than for classic osteosarcoma. For the
latter, Larsson and associates7 re
ported an overall 5-year survival rate
of only 22%, with 55% survival for
those who had undergone amputation
above the joint proximal to the in
volved skeletal part, 22% for those
amputated at the involved skeletal
part, 11 % for those treated with local
extirpation of the tumour and 1% for
patients whose tumours were not
radically excised; when the tumour
was situated distal to the knees and el
bows, 47% of their patients survived
5 years and this was a better survival
rate than that reported by Dahlin and
Coventry8 in 1967.
The management of parosteal osteo
genic sarcoma is strictly surgical.
Van der Heul and von Ronnen9
reported that involvement of the

medullary cavity did not alter the
prognosis of the tumour. If this is so
then a true histologic diagnosis must
be made by open biopsy with the
sessile base being biopsied as well as
the cap. Many studies have empha
sized that the prognosis is not in
fluenced by whether the definitive
procedure is done at the time of the
first biopsy using the findings from
a frozen section or after the results
have been obtained from permanent
sections. Therefore, the surgeon can
await the findings from permanent
sections, and if the tumour is classi
fied as grade 1 or 2, radical local
excision of the soft tissue and the
underlying bone can be performed
and amputation thus avoided.
The excised bone can be replaced
by autogenous bone or by a wide
selection of prostheses that are now
commercially available. Preoperative
planning of the size of the component
and the ready availability of these
commercial products do not require
custom prostheses to be made in
many cases. Local recurrence occurs
in about 50% of the grade 1 and
grade 2 lesions if resection is not
adequate. Treatment of the recur
rence should be amputation at the
appropriate proximal level. In spite
of the poor prognosis of grade 3 le
sions they should be treated by abla
tive surgery.
The survival rates for grades 1, 2
and 3 are not well established. It is
agreed that if there is any question
that the tumour mass cannot be re
moved with a safe margin of normal
tissue, then the primarv treatment,
whether it is for a grade 1 or 2 lesion,
should be ablative surgery. Only in
this way can the overall 5-year sur
vival rate of 50% to 80% be achieved
compared with 22% for osteogenic
sarcoma arising from bone. Even
those with classic osteogenic sarcoma
who survive 5 years usually die of
metastases to the lung before 10
years.

THE CANADIAN JOURNAL OF SURGERY

115

Based upon our present limited
knowledge of this rare lesion, radio
therapy for parosteal osteogenic sar
coma is not indicated and there is
no evidence that chemotherapy has
a place in the initial management of
patients with this condition. If the
original operation is not sufficiently
radical and the tumour recurs, the
surgeon should not be tempted to
try and save the limb.
The article of Lepine and asso
ciates draws our attention, therefore,
to a type of bone lesion that is asso
ciated with a 50% to 80% survival
rate. If managed by radical en-bloc
resection for grade 1 or 2 lesions or
amputation for grade 3 lesions, a

survival much higher than that en
countered in osteogenic sarcoma aris
ing from bone can be anticipated.
L eon H eller , md , c m , frcs [c],
FACS, DABOS
Ste. 525,
5845 Cote des Neiges Rd.,
Montreal, PQ
H3S 1Z4
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Colloids versus Crystalloids for Lung Contusion
In this issue of the journal (page 167)
Taylor and colleagues review very
thoroughly controversies in the patho
physiology and management of pul
monary contusion. Unproved but
promising therapies include pain relief
using epidural opiates (regional eu
phoria as Bromage calls it), steroids,
diuretics and antibiotics.
Many physicians and surgeons car
ing for patients with pulmonary con
tusion, who would not consider any
of these methods, believe strongly that
colloid administration is indicated to
gether with crystalloid restriction. At
first consideration this makes a lot of
sense because lung contusion is prob
ably the result of increased permea
bility to fluid in the lung.
There is no randomized trial, with
which I am familiar, that compares
the value of colloid and crystalloid
given to patients with pulmonary con
tusion, but several clinical and ex
perimental studies support the use of
crystalloid over colloid for resuscita
tion in general.
Tranbaugh and associates,1 using
a new, sensitive technique to measure
extravascular lung water content,
showed that after burn injury in man,
resuscitation with crystalloid to a ma
ximum pulmonary artery wedge pres
sure (PAWP) of 15 mm Hg was never
associated with pulmonary edema.
The lung water content remained nor
mal or decreased slightly over the first
4 days after injury despite marked
weight gain due to the vigorous fluid
administration. There was peripheral
edema with lowered pulmonary col
loid osmotic pressure (PCOP). The
extravascular lung water content in
this study was unrelated to the
116

PCOP-PAWP gradient. The experi
ence included patients with direct in
halation injury to the lung. However,
if either systemic or pulmonary infec
tion intervened, there was a rapid
increase in the volume of lung water
without any change in hydrostatic or
osmotic forces. There was no dem
onstrated advantage of colloid over
crystalloid solutions when this oc
curred.
Should one even expect a decrease
in extravascular lung water volume
with colloid administration in patients
with the increased permeability type
of edema? If one gave 200 g of al
bumin (more than 500 ml of a 35%
solution) it would theoretically be pos
sible to increase plasma protein (al
bumin) concentration from 6 g/dl to
12 g/dl in an adult weighing 70 kg.
The plasma protein osmotic pressure
would increase by approximately 65
mm Hg (3.5 rnOsm). This would ex
tract approximately 2.8 litres of addi
tional fluid, not just from the lung
but from the entire body into the
circulation within 15 minutes. The
lung would contribute only about 1%
(28 ml), which is its proportion of
total body water. If water extraction
were coupled with diuresis to keep
plasma volume and osmotic pres
sure constant, the amount of water
that could be extracted would be in
creased. But if protein leaked through
the pulmonary capillary membrane at
an increased rate (the definition of
high permeability edema), the amount
of water extracted from the lung
would be smaller.
While the use of colloid solutions
is not supported for either normal or
high permeability pulmonary edema,
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what about other hyperosmolar
fluids? Hypertonic mannitol increases
glomerular filtration rate more than
could be expected by augmentation of
cardiac output in certain types of
acute renal failure. Hypertonic man
nitol has also improved ventilationperfusion coordination in the lungs of
patients with adult respiratory dis
tress syndrome. This may be because
swelling of endothelial cells is reduced
permitting better perfusion of ven
tilated alveoli.
High permeability pulmonary edema
is usually due to sepsis and accumula
tion of fluid in the lung unrelated to
Starling forces. Every effort to keep
the pulmonary capillary pressure as
low as possible, consistent with total
treatment, is indicated. No convincing
theoretical or demonstrated advantage
of colloid over crystalloid exists.
High pressure pulmonary edema is
usually due to cardiac failure but can
occur if the PAWP is raised above
25 mm Hg by giving fluids during
resuscitation. This occurs more com
monly with colloids than crystalloids.
High pressure pulmonary edema also
explains the sudden flooding of one
lung that occurs after sudden re-ex
pansion from a collapsed state by ex
cessive negative pleural pressure with
a resultant decrease in the perimicrovascular interstitial fluid pressure.
L.D. M acL ean, md , frcs [c!
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REVIEW ARTICLE

Thoracic Complications of Amebiasis
C. D e l C a m p o ,

m d , f r c s [ c ]* and

M . D e l C a m p o , MDf

Comme I'abces amibien du foie
precede toujours les complications
thoraciques, son diagnostic et son
traitement precoces permettront
d’eviter celles-ci dans la plupart des
cas d'amibiase.

The most recent statistics clearly
show that the incidence of amebiasis
in Canada has increased progressively
over the past 10 years.
The authors review the incidence,
pathophysiology and management of
thoracic complications of amebiasis,
including the experience from endemic
countries. Complications include
amebic liver abscess, best treated
with metronidazole, and the resulting
thoracic complications of pleural and
pericardial effusion, atelectasis and
rupture into the thoracic cavity.
Since amebic liver abscess always
precedes the thoracic complications,
its early diagnosis and treatment
will prevent these complications in
most cases of amebiasis.

Amebiasis is usually found in tropical
and subtropical countries where sani
tation is poor and the cycle mancyst-man is likely to be completed.
In North America the frequency of
amebiasis is increasing. The number
of cases recorded in Canada has in
creased from 118 in 1970 to 1150 in
1980 (Fig. 1). The incidence of ame
biasis in 1971 was 0.6/100 000 popu
lation for Canada and 1.2/100 000
for Ontario. In 1976 these figures
were substantially greater: 3.7 and
10.3 respectively;1,2 the figures for
1980 cannot yet be calculated because
the total population census is not

Les statistiques les plus recentes
demontrent clairement que I'incidence
de I'amibiase au Canada a augmente
progressivement au cours des 10
dernieres annees.
Les auteurs se penchent sur
I’incidence, la physiopathologie et le
traitement des complications
thoraciques de I'amibiase et revoient
('experience acquise dans les pays
oil la maladie est endemique. Les
complications comprennent I'abces
amibien du foie, dont le meilleur
traitement est le metronidazole, et
les complications thoraciques qui en
decoulent: epanchements pleural et
pericardique, atelectasie et rupture
dans la cavite thoracique.

FIG. 1— Total number of cases of
amebiasis reported in Canada between
1970 and 1980.

*Research fellow, department of
cardiovascular and thoracic surgery,
University of Western Ontario and
University Hospital, London, Ont.
t Formerly of the medical research
department, Instituto Nacional de
Neumologia, Mexico City

Accepted for publication Oct. 30, 1981
Reprint requests to: Dr. C. Del Campo,
University Hospital, 399 Windermere
Rd., PO Box 5339, Station A, London,
Ont. N6A 5A5
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FIG. 2—Thoracic
amebiasis.
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complications

of

available. Since the total number of
cases of amebiasis has increased out
of proportion to the population
growth it can be predicted that the
incidence will be even higher.
There is one thoracic complication
for every 1000 cases of amebic colitis
but this figure may be higher in non
endemic areas where the diagnosis is
delayed due to low index of suspicion.
In this paper we review current
treatment based on early diagnostic
and therapeutic methods.
Pathologic Features

Entamoeba histolytica infects the
colon of men and women equally.3
For unknown reasons dysentery is
more common in men, and extra
colonic manifestations are even more
common (7:1 ratio).4 The incidence
of amebic liver abscess in patients
with intestinal amebiasis has been re
ported as high as 40%.5 The in
cidence of thoracic complications has
been estimated at 1 in 1000 cases of
dysentery6 and 1 in 5 cases of amebic
liver abscess.7 Diaz and associates3
reported a frequency of only 0.75%.
This was probably due to early recog
nition and treatment of amebic liver
abscess.
Thoracic complications of ame
biasis usually occur when an amebic
abscess is located in the upper part
of the liver9 adjacent to the dia
phragm. Thoracic symptoms may de
velop from a few days to 8 months
after the abscess forms.10
Thoracic complications arise from:
(a) inflammatory reaction by con
tiguity11 and (b) rupture of the abscess
across the diaphragm into thoracic
structures, invariably resulting in
necrosis of the diaphragm.12 Most
complications are right sided since
only 3.3% to 4.7% of the abscesses
are located in the left lobe of the
liver.913
The sequence of events is summar
ized in Fig. 2.
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Amebic Liver Abscess
Because amebic liver abscess is the
common denominator in thoracic
complications of amebiasis, early
diagnosis of the abscess is the best
preventive measure. This is now ac
complished more frequently due to
better diagnostic techniques.8
Clinically, the abscess is usually
characterized by fever, malaise,
weight loss, severe pain in the right
upper quadrant radiating to the right
shoulder, nausea, vomiting and diar
rhea. Jaundice is usually present only
in patients with multiple abscesses.
Hepatomegaly, painful to palpation,
is the most important finding.9 Ane
mia, leukocytosis and elevated serum
levels of glutamic pyruvic transamin
ase, lactic dehydrogenase, alkaline
phosphatase and bilirubin are usual.
Serologic reactions are present in
90% to 95% of the patients. The
most sensitive test is indirect hemag
glutination,14,15 which is positive in
100% of cases.16
The chest film usually shows an
enlarged liver with elevated dia
phragm. Liver scanning demonstrates
the abscess in 90% of the cases. In
dium-113m will differentiate the ab
scess from a cyst or tumour,17 and ul
trasonography helps to establish the
diagnosis and is useful during follow
up.18 Recently we have used compu
terized tomography.
Treatment
Antiamebic drugs have different
actions at different levels. The hydroxiquinolin derivatives are non-toxic
and water-insoluble. There is almost
no absorption from the intestinal tract
and therefore they are effective for
intestinal amebiasis.
Systemic amebicides are most ef
fective; they provided 100% cure
without drainage in one series.19 They
penetrate tissues destroying the amebae wherever they are localized.
Metronidazole is the most effective
systemic drug and is less toxic than
others, giving a 95% cure rate in
cases of amebic liver abscess.12,20 The
association of emetine, a cardiotoxic
drug, does not seem to improve this
figure. In a double-blind, prospective,
randomized study, Morales and col
leagues21 found that metronidazole
was superior to emetine (P < 0.05).
It controlled symptoms within 3 days
and none of the patients died. Med
ical treatment should precede surgical
drainage. In large abscesses open
drainage may be necessary.
Complications by Contiguity
These represent the initial stage of
120

almost all thoracic complications.
They include: (a) pleural effusion, (b)
atelectasis and (c) pericardial effu
sion.
The common denominator of all
lesions is a sympathetic effusion,22
which if untreated will become sup
purative.22,23
The usual presentation is paininduced dyspnea. The roentgenogram
shows pleural effusion. The tapped
fluid is clear and contains no amebae.
Pericardial effusion may lead to car
diac tamponade.
Specific chemotherapy and pleural
or pericardial tap. or both, are suc
cessful in practically all cases.
Complications due to Rupture
Perforation into the thoracic cavity
usually occurs through the central
tendon of the diaphragm.24 The ma
jority of lesions involve the right hemithorax because of the large surface
in contact with the liver. All intrathoracic organs and occasionally the
chest wall may be involved. Lesions
associated with rupture of amebic
liver abscess are: (a) pleural commu
nication. (b) bronchial communica
tion, (c) bronchial and pleural com
munication, (d) bronchopleural fistu
la and (e) pericardial communication.
Pleural communication.— This is
the most common complication.23,25,26
The development and extent of pleu
ral or pulmonary involvement depends
on whether the pleural cavity is
obliterated or free of adhesions.27
Necrotic material in the pleural ca
vity produces a severe inflammatory
reaction resulting in large pleural ef
fusions that lead to lung compression,
worsening of previous symptoms and
sudden onset of respiratory failure.
Contact of necrotic material with the
largely vascularized pleura causes sep
sis and shock.12 Displacement of the
mediastinum may produce severe he
modynamic changes. Pleural tap
shows “chocolate-like” pus, but bacteriologic studies of the fluid usually
show that it is sterile.5 Smear of pleu
ral aspirate is positive for amebae in
only 10% of patients.10 Pleural thick
ening occurs out of proportion to the
duration of contamination.23
Treatment consists of prompt eva
cuation and re-expansion of the lung
plus administration of antiamebic
drugs. Closed thoracostomy drainage
is the method of choice.10,28 Repeated
pleurocentesis is not recommended. If
the lung fails to expand or loculations
are present, decortication and thora
coplasty, or both, should follow.
In our experience and that of
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others28 decortication is rarely re
quired, although some have found it
necessary more often.10 Whenever de
cortication is unsuccessful, thoraco
plasty should be done in an attempt
to close the dead space.
Bronchial communication.—This
complication has the best prognosis
because there is spontaneous drainage
through the bronchi.4,29 The key find
ings are large amounts of “chocolate
like” purulent sputum and lung con
solidation. Hemoptysis is frequent.29
If purulent drainage is profuse, death
may occur due to airway obstruction.
Air-fluid levels are usually seen on
the chest film, in the lung parenchyma
immediately above an enlarged liver.
Air may also be seen under the dia
phragm.
Postural drainage and chemother
apy may be sufficient to treat small
abscesses. If the volume of drainage
is large, emergencv bronchoscopy,
endotracheal intubation or even tra
cheostomy should be performed to
keep the airway open.
Bronchial and pleural communica
tion.—In cases of pleural and bron
chial communication,12 sepsis is usu
ally less severe than when the opening
is to the pleural space alone. This is
due to spontaneous drainage. The
treatment of this complication com
bines the methods for the individual
complications already described.
Pericardial communication.—This
is the most lethal complication of
ruptured amebic liver abscess. Mor
tality ranges from 63% to 96% 30,31
and is 100%21 if the rupture is not
treated. In most large series this com
plication represents 0.2% to 5% of
all thoracic complications.13,29,32 Eggle
ston and colleagues33 reported a rate
of 18.1%. The clinical picture is that
of severe acute cardiac tamponade.
Death follows acute heart failure.11
The chest film shows pericardial ef
fusion.
Treatment is by pericardiectomy
through the fourth left intercostal
space8 or through a left subcostal in
cision.34 For several reasons we prefer
a subxiphoid approach with removal
of 5 cm2 of the pericardium and con
tinuous tube drainage connected to a
water seal; most patients are seriously
ill and this procedure can be per
formed with a local anesthetic; by not
entering the pleural space, contamina
tion and loculation are avoided and
the abscess in the left lobe of the
liver can be drained simultaneous
ly.28,35 We agree with Oropeza and
Maldonado11 that left thoracotomy
should be used in selected left-sided
complications. If constrictive peri-
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carditis develops, standard decortica
tion should be done through a median
sternotomy.36 The pericardium should
be resected from phrenic nerve to
phrenic nerve. Air has been intro
duced in the pericardial sac in one
case34 to prevent constrictive peri
carditis, but there is no conclusive
evidence that this is beneficial.
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J Thorac C ardiovasc Surg 1972; 64: 11-7
25. R asaretnam R, P aul AT, Y oganathan M :
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liver abscess. Br J Surg 1974; 61: 713-5
26. L am ont N M , P ooler N R : H epatic am oe
biasis: a study of 250 cases. Q J M e d
1958; 27: 389-^12

Lung Abscess
Isolated pulmonary amebiasis is
very rare.37 The pathogenesis is not
clear. In Northern Africa it is found
among people exposed to the “Simun”
wind. Cysts of E. histolytica are in
haled with the airborne dust.8 Lung
abscess without amebic liver abscess
is due to hematogenous spread from
the intestine. In this regard it has
been compared to a malignant neo
plastic cell.38 Amebic lung abscess
presents extremely difficult problems
in diagnosis because of its rarity and
because it is not suspected in the ab
sence of amebic liver abscess.
Bronchoscopy may be diagnostic
and therapeutic if drainage can be
properly achieved. Lobectomy is oc
casionally indicated.
Discussion
Morbidity and mortality from com
plications of amebiasis have decreased
substantially because of earlier recog
nition and better diagnostic techniques
and because specific drug therapy is
available.
Eggleston and colleagues33 reported
a mortality of 27% if the diagnosis
was made before operation and 48%
if it was not. Cordero’s29 mortality
rate among 422 patients with thoracic
involvement was 8.3%. In her series
a high percentage of diagnoses were
made in the early stages.
Preoperative
management
with
specific chemotherapv influences the
outcome favourably. We recently used
total parenteral nutrition successfully
in a patient with multiple complica
tions. We think this will be an im
portant factor in survival and will
shorten the course of the disease in
the seriously ill patient.
Since amebic liver abscess almost
always precedes thoracic complica
tions of amebiasis, preventive therapy
should be directed towards its man
agement.
We are grateful to Dr. P.M.A.
Nicholls for her critical review and to
Mrs. Charlene Paquette for typing the
manuscript.
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The Cost-Effectiveness of Myocardial Revascularization
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The formulation of a rational strategy
for containing health care costs
requires consideration of the
cost-effectiveness of the various
therapeutic alternatives available. In
order to assess the cost-effectiveness
of myocardial revascularization in
treating ischemic heart disease, the
authors retrospectively analysed the
costs of hospitalization and the
long-term survival of 332 patients who
underwent this procedure at the
Victoria Hospital, London, Ontario,
between 1974 and 1977.
On the basis of angiographic findings
the patients were divided into two
groups: 51 patients who had advanced
abnormalities in segmental wall
motion of the left ventricle (group 1)
and 281 patients who had relative
preservation of left ventricular function
(group 2). The presence of left
ventricular dysfunction did not
significantly increase the operative risk
(operative mortality for group 1 v.
group 2, 2.0% v. 1.8%), but showed
a significant (P < 0.01) effect on
long-term survival (5-year actuarial
survival rate ± SEM for group 1 v.
group 2, 74.7%
9.5% v. 94.7% ±

1.1 % ) .

±
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data acquired from the Ontario
Ministry of Health showed a highly
significant (P < 0.002) reduction in
hospitalization expenses in the first
postoperative year that continued
throughout the 5-year follow-up period.
The favourable effect of myocardial
revascularization on long-term
hospitalization costs, although evident
in both groups of patients, was most
marked in group 1 patients with
compromised left ventricular
function, as shown by the respective
amortization times of costs for
patients with left ventricular
dysfunction, those with preserved
function and for the two groups
together: 22.3, 38.4 and 35.9 months
postoperatively.
La mise au point d'une strategic
logique destinee a contenir les couts
des soins de sante doit tenir compte
du rapport co u ts/efficacite des divers
choix therapeutiques disponibles.
Pour etablir le rapport couts/efficacite
de la revascularisation myocardique
dans le traitement de I'ischemie
coronarienne, les auteurs ont fait
I'analyse retrospective des couts
d’hospitalisation et de la survie a long
terme de 332 patients qui ont subi
cette operation au Victoria Hospital
de London, Ontario, entre 1974 et
1977.
Les patients ont ete divises en
deux groupes selon les resultats des
examens angiographiques: 51 malades
ayant une reduction importante des
mouvements de la paroi segmentaire
du ventricule gauche (groupe 1) et
281 patients avec une fonction
ventriculaire gauche relativement
bien conservee (groupe 2). La presence
d'un dysfonctionnement ventriculaire
gauche n'a pas augmente le risque
operatoire de fagon significative
(mortalite operatoire pour les groupes
1 et 2 respectivement de 2.0% et
de 1.8%), mais a montre un effet
significatif (P < 0.01) sur la survie a

FRCs[c]f

long term e (le taux de survie a 5 ans
calcule par la methode actuarielle
± ecart type pour les groupes 1 et 2,
de 74.7
9.5% contre 94.7 ± 1.1% ).
L'analyse des donnees d'hospitalisation pertinentes obtenues du
Ministere Ontarien de la Sante a
revele une diminution hautement
significative (P < 0.002) des couts
d'hospitalisation durant la premiere
annee postoperatoire, diminution qui
s’est maintenue pendant les 5 annees
de la periode de controle. Bien qu'ils
aient ete evidents pour les deux
groupes de patients, les effets
benefiques de la revascularisation du
myocarde sur les couts d'hospitalisation
ont ete les plus marquees chez les
malades du groupe 1 qui avaient une
fonction ventriculaire gauche alteree,
tel que le demontrent les temps
d'amortissement respectifs de ces
couts pour les malades souffrant de
dysfonctionnement ventriculaire
gauche, ceux qui avaient conserve
une bonne fonction et I’ensemble des
deux groupes: 22.3, 38.4 et 35.9 mois
en postoperatoire.

±

The putative economic liability of
coronary bypass surgery has gener
ated legitimate concern by those re
sponsible for allocating health care
resources in Canada. The high costs
of this resource-intensive procedure
have led to the contention that myo
cardial revascularization for coronary
artery disease, while effective, is more
costly than nonoperative treatment.1,2
A more critical and complete analysis
of the health-care expenses for this
procedure, however, demands an ac
counting of the long-term hospitaliza
tion costs as well as procedural costs.
To evaluate the cost-effectiveness
of myocardial revascularization, we
analysed retrospectively the long-term
actuarial survival and costs related to
hospitalization of 332 patients who
underwent this procedure at our in
stitution during a 3 Vi-year period.
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The patients were categorized accord
ing to the status of left ventricular
function in order to determine the
influence of this variable on post
operative survival and the frequency
of hospitalization later, for complica
tions associated with the procedure.
Patients and Methods

The study group comprised 332 pa
tients (280 men, 52 women) who
underwent coronary artery bypass
grafting alone at the University of
Western Ontario during the 3 Vi -year
period June 1, 1974 to Nov. 30, 1977.
The age range of these patients at
the time of operation was from 27
to 72 years (mean 52.3 years). The
indication for operation in all cases
was incapacitating angina pectoris un
responsive to appropriate medical
therapy.
The vital status of each patient was
ascertained during a 3-month follow
up period ending July 31, 1981, by
means of clinic visits or by telephone
contact with the patient or referring
physician. Follow-up, ranging from 42
to 60 months (mean 45.3 months),
was 99% complete (330/332), yield
ing a total of 14673 patient-months
available for analysis. Postoperative
survival was calculated according to
the actuarial method of Cutler and
Ederer3 and included all operative
and late deaths.
Hospitalization costs were obtained
from a computer registry maintained
by the data development and evalua
tion branch, Ontario Ministry of
Health. The mean duration of hos
pitalization per patient was deter
mined for the 1-year interval pre
ceding surgery and for five, yearly
intervals postoperatively. In each case
the reason for hospital admission (ex
cluding noncardiac admissions) was
determined from review of the hos
pital discharge diagnostic code, estab
lished in accordance with the Inter
national Classification of Diseases.4
The hospitalization costs per patient
for each time interval were calculated
by multiplying the mean duration of
hospitalization by the mean rate of
$199.11 /d charged by participating
hospitals in Ontario during 1979.
This rate was selected in order to
provide a more meaningful projection
of current costs and to allow for the
effects of inflation and interhospital
variation in daily charges. Because of
the legal obligation to protect the
anonymity of the patients, the hos
pitalization costs were compiled in
aggregate form for each time interval
without adjustment for the actuarial
124

survival rate. The hospitalization costs
calculated for each time interval
divided by the corresponding actuarial
survival rate then yielded the mean
actuarial hospitalization costs per pa
tient, expressed as dollars per pa
tient-year.
The procedural costs were deter
mined by adding the professional fees
of the surgeon and the anesthetist to
the costs of the hospitalization during
which the operation was performed.
The hospitalization expenses incurred
during any period of medical treat
ment that eventuated in surgical
treatment during the same admission
were considered as procedural costs;
these included the hospitalization ex
penses of cardiac catheterization.
The biplane left ventricular angio
grams of all patients were reviewed
by an independent cardiac radiologist
and segmental wall motion was evalu
ated according to the criteria pro
posed by the American Heart Asso
ciation;5 the presence of three or
more dysfunctional (hypokinetic or
akinetic) segments out of seven was
considered indicative of severe left
ventricular dysfunction (Fig. 1). Of
the 332 patients, 51 (group 1) had
severe left ventricular dysfunction, ac
cording to these criteria; the other
281 patients (group 2) were desig
nated as having a relative preservation
of left ventricular function.
The standardized normal (z) value
was used to compare the actuarial sur
vival and cost data of group 1 with
those of group 2 patients. The respec
tive operative death rates were com
pared using y2 contingency analysis.
Results are expressed as mean plus or
minus the standard error of the mean
(± SEM).
Results

confidence limits) for all patients in
the series was 1.8% ± 1.4% (6/332)
and was not significantly influenced
by the presence of severe left ventri
cular dysfunction (group 1 v. group
2, 2.0% ± 3.8% v. 1.8% ± 1.6%).
In contrast, there was a significant
reduction in postoperative survival at
3, 4 and 5 years of patients with com
promised left ventricular function; the
5-year actuarial survival rates (±
SEM) for patients with compromised
(group 1) and preserved (group 2)
left ventricular function were 74.7%
± 9.5% and 94.7% ± 1.1%, re
spectively (P < 0.02) (Fig. 2).
The costs pertaining to the pre
operative period were distinctly high
er for group 1 patients with com
promised left ventricular function
($3156 ± $428/patient-year) than for
group 2 patients with preserved left
ventricular function ($1700 ± $81/
patient-year) (P < 0.02) (Table I).
Postoperatively, for the entire se
ries of patients, the reduction in hos
pitalization-related expenses was high
ly significant (P < 0.002) during each
1-year period (Table I). This reduc
tion was substantially greater for
group 1 patients (group 1 v. group 2,
P < 0.025) (Fig. 3). Based on the
postoperative reduction in hospitaliza
tion expenses, the period of time re
quired for amortization of the pro
cedural expenses for patients in group
1 and group 2 and for all patients
was 22.3, 38.4 and 35.9 months, re
spectively (Fig. 3).
Discussion

In economic theory the cost-effec
tiveness ratio describes the incremen
tal attainment of quality adjusted life
years (denominator) in return for the
incremental cost of a specific treat-

The operative mortality (± 95%

RAO

LAO

FIG. 1— Left ventricular angiogram
in right and left anterior oblique pro
jections indicating segmental analysis
used for designation of left ventricular
function. 1 = basal (anterior), 2 =
anterior, 3 = apical, 4 = inferior, 5 —
basal (inferior), 6 = septal and 7 =
posterobasal.
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FIG. 2— Actuarial survival curves
( ± SEM) for patients with compro
mised (triangles, group 1) and preserved
(squares, group 2) left ventricular func
tion. * = P < 0.05.
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ment (numerator), and has been pro
posed as a guide in allocating health
care resources.2 In this study we
evaluated the long-term postoperative
survival and the rate of cardiac hos
pitalization, two factors that are im
portant in determining the cost-effec
tiveness of coronary bypass surgery in
the treatment of ischemic heart dis
ease.
The operative risk (operative mor
tality of 1.8%) and favourable long
term survival (5-year actuarial sur
vival rate of 91.7%) observed in this
surgical series are comparable to re
sults of isolated coronary artery by
pass grafting noted in previous
studies.6'9 Mathur and associates9 re
ported that the expected survival of
patients treated surgically for triple
vessel disease (5-year actuarial sur
vival rate of 93.4%) approaches that
of the theoretical age- and sexmatched population in the United
States.
Advanced regional abnormalities of
contraction shown in left ventricular
angiograms did not significantly in

crease the operative risk (2.0% v.
1.8%), but did adversely influence
the long-term survival (5-year actu
arial survival rate of 91.7% v. 74.7%,
P < 0.05), as documented in both
medical1013 and surgical7’14'16 series.
Nevertheless, evidence is accumulat
ing that the surgical treatment of co
ronary artery disease that is com 
plicated by severe, ischemic, left ven
tricular dysfunction, by reducing the
frequency of late coronary failure,
results in superior long-term survival
compared with optimal medical therapy.6,17-26
The cost of hospitalization calcu
lated for all our patients during the
preoperative period, $1926 ± $135/
patient-year, is based on 12 full
months of theoretical patient eligibil
ity for hospitalization. This computa
tion represents a conservative estim
ate of the true cost since the period
from initial hospitalization to surgical
intervention, the effective period at
risk, was less than 12 months in a
presumably substantial but unknown
proportion of patients. Postoperatively, the substantial reduction in hos
pitalization-related expenses, particu
larly in group 1 patients, was evident
within the first year and extended
throughout the 5-year follow-up pe
riod.
In this series, the cost imputed to
the coronary bypass procedure was
$4387 per patient (N = 332). This
estimate does not include the expenses
relating to use of operating room fa
cilities, which are indeterminable by
current accounting practices. Con
versely, the inclusion in this figure
of the hospitalization expenses in
curred during medical treatment that
eventuated in surgical treatment dur
ing the same admission, serves to in
flate the actual cost of the procedure.
Clearly, standardized, itemized ac
counting by participating institutions
is required to establish more accurate
ly the true cost.

FIG. 3—Postoperative reduction in
hospitalization expenses ( ± SEM) ex
pressed in $/patient-year analysed ac
cording to left ventricular function. Ar
rows indicate time interval postoperatively at which amortization of proce
dural costs occurred. Triangles represent
group 1 patients, squares represent
group 2. * = P < 0.025, ** = P <

. .

0 002

Variation in per diem charges or
the derived procedural expenses will
influence the rate of amortization of
of procedural costs but will not vitiate
the ultimately favourable economic
impact of myocardial revasculariza
tion resulting from the long-term
reduction in hospitalization require
ments.
No published Canadian studies have
evaluated the economic impact of
myocardial revascularization. The re
sults of two similar studies performed
in the US substantiate our finding
of reduced hospitalization for car
diac problems in the 2 years follow
ing myocardial revascularization.21,22
Charles and associates23 analysed the
inpatient costs of therapy for patients
with unstable angina pectoris random
ized to surgical or medical therapy as
part of the National Cooperative
Study Group. Although the cost of
surgical therapy was significantly
greater than the cost of medical ther
apy during the first year, the differ
ence was virtually eliminated during
the second year of the study. More
over, the greatest expense was for the
almost 50% of patients initially as
signed to medical therapy who subse
quently had to undergo surgical
therapy.
The results of our study, based ex
clusively on patients in whom medical
therapy was unsuccessful, indicate
that under these circumstances there
is a marked and sustained reduction
in hospitalization following the oper
ation, particularly in patients with
advanced coronary artery disease
complicated by left ventricular dys
function. Thus, the conclusions de
rived from such a cost analysis do
not necessarily pertain to patients
with stable or unstable angina pectoris
who respond favourably to medical
management.
The propriety and timing of myo
cardial revascularization in the indi
vidual patient are properly determined

Table I— Procedural and Hospitalization Costs
Hospitalization costs ($ /p a tie n t-y e a r) ( ± SEM)

Group
A ll patients (N = 332)
Compromised le ft ventricular
function (group 1, n = 51)
Preserved le ft ventricular
function (group 2, n = 281)

Preoperative,
yr
Postoperative, y r
P r o c e d u r a l ------------------------------------------------------------------------------------------------------------------------------------------------------costs, $
1
1
2
3
4
5
4387

1926 ± 135

4763

3156 ± 428

4310

1700 ±

81

617 ±

75*

243 ± 39*

264 ± 83*

1000 ± 246*

119 ± 39*

248 ± 76*

265 * 39*

268 ± 84*

546 ±

49*

197 ± 46*
24 ±

6*

229 ± 53*

354 ± 112*
48 ±

0*

418 * 133*

‘ Preoperative v. postoperative, P < 0.002.
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on the basis of therapeutic efficacy
rather than the projected economic
impact. Nevertheless, the rational
planning of health-care facilities and
the effective use of finite health-care
resources should, generally, consider
the cost-effectiveness of the available
therapeutic alternatives.
This study was conducted in coopera
tion with Mr. R. Koh, department of
data resources and evaluation branch,
Ontario Ministry of Health. We appre
ciate the assistance of Mrs. T. Gerster
and Ms. B. Ko in compiling the data
and P.N. Corey, PhD, department of
preventive medicine and biostatistics,
University of Toronto, for advice on
data analysis.
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NOTICES
Pan-Pacific International Symposium
on Biomaterials
The Japanese and Canadian societies
for biomaterials invite participation
in a joint conference session to be
held at the University of British Co
lumbia, Vancouver, July 28-30, 1982.
Invited are papers on orthopedic, car
diovascular and dental materials and
tissue mechanics. All papers must be
received by Apr. 2, 1982. Commer
cial exhibitors and sponsors are wel
come to take a complimentary role
in the conference; exhibit space is
available. Further information can be
obtained from: Dr. R.H. Roydhouse,
Conference chairman, Secretariat Bio
materials ’82, # 1 7 0 4 , 1200 Alberni
St.. Vancouver. BC V6E 1A6.
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Temporary Cardiac Pacing following
Open-Heart Surgery
J.E. M orin ,

m d , facs, frcs [c],*

and

The type, frequency and duration of
use of temporary pacemaker wires
were recorded in 100 patients who
underwent open-heart surgery.
Sixty-five patients had wires im
planted: 29 were atrioventricular,
35 ventricular and 1 atrial. Pacing
was required in 24 instances for
nodal rhythm, sinus bradycardia, sinus
arrest, atrioventricular block or
ventricular tachycardia.
Patients who required a pacemaker
temporarily had a significantly (P <
0.001) longer cross-clamping time
and required a significantly (P < 0.025)
larger volume of cardioplegic agent
during the operation. Two patients
who did not have wires placed could
have benefited from pacing.
Temporary pacemaker wires should
always be implanted in patients after
they have undergone open-heart
surgery, especially when abnormal
rhythms are present, or the cross
clamping time is prolonged and when
larger volumes of cardioplegic agent
have been used.
Les motifs, la frequence et la duree
de I'usage d'electrodes temporaires
pour stimulation cardiaque ont ete
analyses chez 100 patients ayant
subi une operation a coeur ouvert.
Les electrodes ont ete implantes
chez 65 patients: 29 auriculo-ventriculaires, 35 ventriculaires et 1
auriculaire. La stimulation a ete
requise 24 fois, soit pour rythme
nodal, bradycardie, arret sinusal,
bloc auriculo-ventriculaire ou tachycardie ventriculaire.
Les patients stimules avaient ete
sujets a une occlusion aortique plus
longue (P < 0.001) et un plus grand
volume de cardioplegie (P < 0.025).
Deux patients sans fils temporaires
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auraient pu beneficier de la stimu
lation.
Les electrodes temporaires pour
stimulation cardiaque devraient
toujours etre utilises suite a une
chirurgie a coeur ouvert. Des rythmes
aberrants peuvent souvent etre
controles et par consequent, le debit
cardiaque ameliore.
Une occlusion aortique prolongee
et un plus grand volume de cardio
plegie sont des indications pour
I’implantation de fils temporaires
pour stimulation cardiaque eventuelle.

The indications and the benefits of
permanent cardiac pacing are well
recognized.1,1 Similarly, the use of
temporary pacemakers following myo
cardial infarction is well defined.2"5
The indications for using temporary
pacemakers after open-heart surgery
are still not precise, although it has
been shown that they can be used
effectively to reverse arrhythmias and
to improve cardiac output.6"12
The majority of centres rely on a
ventricular-inhibited demand pace
maker to manage rhythm disturb
ances following open-heart surgery,
although the routine use of atrial and
ventricular leads offers the capability
of atrioventricular sequential pacing.11
In this study our objective was to
determine the frequency, indications
and type of temporary pacing used
after open-heart procedures in our
unit. Guidelines for pacing were not
established and the decision to im
plant a temporary pacemaker was
made by the surgeon and anesthe
siologist involved. We also sought to
identifv factors that would influence
the requirements for temporary car
diac pacing.
Patients

Over a 5-month period we studied
the postoperative course of 100 con
secutive patients who underwent
open-heart surgery and recorded in
formation on the use of temporary
cardiac pacing. There was no pro
tocol dictating the postoperative im
plantation of electrodes and the use
of temporary pacemakers. Pacemaker
electrodes were inserted into the myo
cardium of 65 patients. Tn the re
maining 35 patients who did not have
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electrodes implanted we recorded
events that indicated when pacing
would have been beneficial.
Technique of Implantation

One or two sets (bipolar) of no. 0
Flexon electrodes (Davis & Geek,
Cyanamid Canada Inc., Willowdale,
Ont.) were woven into the myocar
dium. When ventricular pacing alone
was desired, the wires were im
planted into the anterior wall of the
right ventricle, 1 cm apart in the
longitudinal axis of the outflow tract.
When atrial pacing was needed, wires
were woven very superficially, 1 cm
apart, into the superior portion of the
right atrium close to the origin of the
superior vena cava. All wires were
secured by a small hemoclip gently
applied to the distal end of the wire.
The implanted wires were attached to
an appropriate pacemaker. When
atrial and ventricular pacing was
necessary the wires were connected
to a Medtronic atrioventricular se
quential pulse generator (no. 5330;
Medtronic Inc., Minneapolis, Minn)
with rate, amplitude and pulse-rate
interval variability. The unit could
then be left on stand-by or used in
any one of the three modes to stimu
late the atrium or the ventricle, or
both, in sequence. Diagnostic atrial
electrograms were not obtained.
Statistical analysis of differences
was performed by f-testing.
Results

Of the 65 patients who had wires
implanted, 29 had both atrial and
ventricular wires inserted and pacing
was necessary in 13 (45%). Thirtyfive (65%) patients had only ventri
cular wires inserted and pacing was
needed in 9 (26%). One patient, who
had only atrial wires inserted, re
quired the pacemaker. Of the 35
patients in whom wires were not
placed, 2 (6%) had an arrhythmia
for which pacing might have been
beneficial.
Of the 29 patients in whom atrio
ventricular electrodes were implanted,
18 had undergone aortocoronary by
pass grafting, 4 aortic valve replace
ment, 3 aortocoronary bypass graft-

THE CANADIAN JOURNAL OF SURGERY

ing plus aortic valve replacement, 2
aortocoronary bypass grafting plus
resection of a ventricular aneurysm,
1 aortocoronary bypass grafting and
mitral valve replacement and 1 mitral
valve replacement.
Of those who had ventricular wires
inserted 25 had undergone aorto
coronary grafting, 4 aortic valve re
placement, 1 aortic and mitral valve
replacement, 2 aortic valve replace
ment and aortocoronary bypass graft
ing, 2 mitral valve replacement and 1

aortocoronary bypass grafting and
mitral valvotomy.
Twenty-three patients were paced
a total of 24 occasions, 1 patient
having been paced on 2 separate oc
casions. Table I tabulates the dif
ferent arrhythmias for which the
pacemaker was required.
The pacemakers were used at dif
ferent times according to the individ
ual indications: in the operating
room after termination of extra
corporeal circulation, in 5 patients,

Table I— Arrhythmias Requiring Use of
Temporary Pacemaker on 24 Occasions
Type of electrode (n = 23]
Abnormality

No. of
occasions

Atrioventricular

10
8
3
2
1

4
1
2
1
1

Junctional or nodal rhythm
Sinus bradycardia
Sinus arrest
Atrioventricular block
V entricular tachycardia

Ventricular

1
1

5
5
1
1

—

Table II— Duration of Use of Temporary Pacemaker
Duration, h
Type
Ventricular
A trioventricular
Atrial

Range

Mean

Median

0.03-137
0.2-91.5
18.3-44

46.22
34.91
35.10

46.2
24.5
43.0
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Atrial

initially in the operating room and
also in the recovery room in 17 pa
tients and in the recovery room only
in 1 patient.
The duration of pacing ranged
from 0.03 to 137 hours (median 46.2
hours for the ventricular pacing, 24.5
hours for atrioventricular pacing and
43 hours for atrial pacing) (Table
II).

In all instances, myocardial pro
tection was achieved by cold cardio
plegia with a solution comprising
500 ml of Normosol R (pH 7.4), KCI
10 meq, 12.5 ml of lidocaine 2% .
sodium bicarbonate 12.5 meq and 17
ml of dextrose 50%. The mean aortic
clamping time was 67 minutes (range
from 9 to 160 minutes) in patients
who did not require a pacemaker and
96 minutes (range from 38 to 175
minutes) in the patients requiring the
pacemaker (P < 0.001). The mean
volume of cardioplegic solution used
was 1295 ml (range from 100 to 3150
ml) in the patients not requiring
pacing and 1614 ml (range from 500
to 3450 ml) in the patients who re
quired pacing (P < 0.025).
The morbidity associated with the
placement of the temporary wires
was minimal. One patient bled from
the site of an atrial wire and this
was controlled surgically. In four
patients segments of wires were left
in place because they proved diffi
cult to remove.
Arrythmias developed in 2 of the
35 patients who did not have wires
placed. One, a 54-year-old man with
a 6-week history of unstable angina,
had undergone a triple aortocoronary
bypass grafting to the left anterior
descending, obtuse marginal and right
coronary arteries. The estimated blood
loss was 1000 ml and the aortic
cross-clamping time was 51 minutes.
One litre of cardioplegic solution was
infused. The termination of cardio
pulmonary bypass was uncompli
cated, the patient requiring only a
small dose of pressor agents. At the
end of the operation the patient was
in sinus rhythm, hemodynamically
stable and did not need inotropic sup
port, but in the recovery room cardiac
arrest, preceded by severe bradyarrhythmia and hypotension, occurred
four times (Fig. 1). His condition was
controlled and finally stabilized with
a multiplicity of cardio- and vaso
active drugs. The implantation of
pacemaker wires at operation would
have allowed more appropriate post
operative management.
The second patient was a 57-yearold woman with a history of hyper-
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tension, diabetes and angina who had
preinfarction angina 1 week before
operation. She underwent two aorto
coronary bypass grafting operations.
Cardiopulmonary bypass was discon
tinued with a junctional rhythm after
45 minutes of reperfusion and re
warming. The junctional rhythm was
associated with low cardiac output
and because pacer wires had not
been implanted cardiopulmonary by
pass had to be reinstituted. The junc
tional rhythm converted to normal
sinus rhythm after bypass was re
instituted.
Discussion

After cardioplegic cardiac arrest,
when the coronary circulation is re
stored and the patient warmed, nor
mal cardiac rhythm returns gradually.
Initially, there is often a period of
atrial quiescence11 when the heart
does not respond to pacing. Slow
ventricular rhythm, nodal rhythm,
atrial fibrillation, partial block and
normal sinus rhythm are the common
patterns of returning electrical activ
ity. In our series, junctional or nodal
rhythm was the most common indica
tion for pacing.
During the period of atrial quies
cence, in addition to letting the cell
membrane recover its polarity spon
taneously, Waldo and associates"
have reported that a small infusion
of isoproterenol is beneficial to en
hance the response of the heart to
pacing, presumably by repolarizing
cell membranes. We have been able
to increase the responsiveness of the
heart to pacing bv infusing a mix
ture of norepinephrine (32 /xg/ml)
and phentolamine (20 /ttg/ml). This
mixture was chosen because it is
valuable in treating the depressed
heart and the low cardiac output syn
drome and its use is supported by
clinical experience.13'14
Many investigators have shown the
great protective effect of cold potas
sium cardioplegic solution on myo
cardial function.1518 Buckberg15 dem
onstrated in the laboratory that
120 minutes of aortic cross-clamp
ing with cold cardioplegia was
less damaging to the myocar
dium than 15 minutes of ischemia
at normal temperature. Our experi
ence has been that, although myocar
dial function appears to be well pro
tected, profound rhythm disturbances
often occur when the heart is recov
ering from cardioplegic arrest. The
severity of rhythm disturbances and
the time required for the heart to
130

return to normal sinus rhythm appear
to be related to the amount and type
of cardioplegic solution used and
the duration of aortic cross-clamp
ing.
Fields and colleagues9 and Curtis
and associates10 have shown that car
diac output can be appreciably in
creased using ventricular pacing in
patients following open-heart surgery.
This is particularly true of patients
in whom a junctional rhythm is the
offending arrhythmia. Curtis and col
leagues10 have, however, effectively
shown that much better cardiac per
formance can be achieved when
hearts are paced atrially or with an
atrioventricular sequential mode since
the atrial contribution to ventricular
filling is utilized with either of these
pacing techniques. The importance
of this is magnified in patients with
poor ventricular compliance.
There was a significant (P <
0.001) difference in the mean clamp
ing time for those who did not re
quire a pacemaker (67 minutes) and
those who did (96 minutes). It fol
lows that more cardioplegic solution
was infused in the group with the
longer clamping time.
Pacing requirements in patients
who have had open-heart procedures
are unpredictable, as noted in two
of our patients. Both underwent
straightforward aortocoronary bypass
procedures. The cross-clamping time
and volume of cardioplegic solution
infused should not have produced
severe disturbances of rhythm postoperatively.
Ventricular wires should always be
used after open-heart surgery. They
provide the most reliable means of
assuring ventricular electrical pacing.
It should be emphasized that the
ventricular rate may have to be criti
cally adjusted to produce the best
cardiac output in patients with poor
cardiac compliance.19 However, ven
tricular pacing may lead to a decrease
in cardiac output due to adverse ven
triculoatrial conduction.10'*9
Atrial pacing may be effective ini
tially in treating a rhythm problem,
but should atrioventricular node func
tion suddenly become abnormal, ven
tricular pacing may be necessary.
Atrioventricular sequential pacing,
when properly indicated, mav not
only improve cardiac outout but also
mav be used to treat almost every
arrhythmia, except atrial fibrillation,
ventricular fibrillation and rapid
atrial flutter. The availability of atrio
ventricular sequential pacing de
creases the need for antiarrhvthmic
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drugs, which may be myocardial
depressants. Such drugs can then be
used more safely in higher doses when
necessary.

<4

Conclusions

Pacemaker electrodes for control
ling both the atrium and the ventricle
should be implanted routinely after
open-heart procedures done with car
dioplegic protection, and ventricular
wires should be implanted in all pa
tients who undergo open-heart sur
gery. The benefits derived from be
ing able to treat rhythm disturbances
and improve cardiac output outweigh
the minor complications that may be
encountered with their routine im
plantation.
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Uric Acid Metabolism in Children
Who Undergo Cardiopulmonary Bypass
R.M. H amilton ,
and

b sc , J.F. C rocker , md ,
D.A. M urphy , m d , frcs [c ]

children who have undergone openheart surgery with cardiopulmonary
bypass. It reaches a peak 18 hours
after operation and occasionally rises
to nephrotoxic levels. The importance
of hyperuricemia and uric acid ne
phropathy in these circumstances has
not been determined. The purpose of
our study was to find the cause of this
hyperuricemia. Such information is
necessary to understand the metabol
ism of uric acid during and after
cardiopulmonary bypass in children
and to provide rational therapy should
the need arise. Specifically, this study
attempts to determine whether hyper
uricemia during this event is due to
increased production or decreased ex
cretion of uric acid.

Acute renal failure is a complication
of open-heart surgery in infants and
children. Serum uric acid concentration
has been shown previously to increase
postoperatively and may reach
nephrotoxic levels in children who
undergo bypass grafting. This study
demonstrates that the increases in
serum uric acid are due to decreased
renal excretion and not to increased
production of uric acid.
L’insuffisance renale aigue est une
complication de la chirurgie a coeur
ouvert chez les bebes et les enfants.
II a deja ete observe que I'acide
urique serique augmente apres
I'operation et peut atteindre des
niveaux nephrotoxiques chez les
enfants qui subissent une operation
de pontage. Cette etude demontre
que I'uricemie est due a une diminution
de I'excretion renale et non pas a
une augmentation de la production
d'acide urique.

M ethod

Serum uric acid and creatinine
levels were measured in 24 children
ranging in age from 6 months to 14
years (mean 4.5 years). Samples were
taken immediately before and after
open-heart operation with cardiopul
monary bypass and at 6 and 18 hours
postoperatively. A sample of pump
priming fluid was also taken for anal
ysis. Uric acid levels were determined
by the method of Henry and asso

Acute renal failure is not an uncom
mon complication of open-heart sur
gery in children. Its cause is not al
ways evident. Serum uric acid concen
tration increases postoperatively in
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Serum uric acid and creatinine
levels for the 19 survivors are sum
marized in Table I. With the excep-
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Results

ij.m o l/1
389

±

ciates.1 The normal range is 235 to
500 yu.mol/1 for boys and 170 to 440
|umol/l for girls. Creatinine levels
were determined by the Jaffe reac
tion2 on an automated Gilford System
5 analyser (Gilford Instrument Lab
oratories Inc., Oberlin, Ohio). The
normal range for serum creatinine is
35 to 130 yu.mol/1. The uric acid and
creatinine values were correlated with
various clinical measurements includ
ing plasma hemoglobin.
Of the 24 children admitted to the
study, 5 died before all samples were
collected. Three of the five deaths
occurred after the 6-hour postopera
tive sample was taken. Of the 19 sur
vivors, 10 were studied in greater
detail with more frequent postopera
tive blood samples, collected at 0, 3,
6, 12 and 18 hours; urine samples
were collected every 6 hours for the
first 24 hours after operation and
uric acid and creatinine levels meas
ured.
Statistical analysis of the results was
performed using Student’s r-test.
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tion of the preoperative and postoper
ative samples, the mean serum uric
acid levels for each sample are all
significantly different from each other
(P = 0.05). Serum uric acid levels
during the postoperative period dem
onstrated an early rapid rise that
peaked at 18 hours (Table I); a simi
lar rise in the serum creatinine level
was evident. The ratio of uric acid
to creatinine did not differ significant
ly and showed little variation in the
postoperative period (Table I).
Serum uric acid and creatinine lev
els were not related to the child’s age
or weight or to the duration of car
diopulmonary bypass. The plasma he
moglobin level showed only a weak
correlation with bypass time and did
not correlate with uric acid levels.
Twenty-four hour urinary uric acid
and creatinine excretion correlated
strongly with the patient’s weight
(r = 0.76 and 0.92 respectively). The
urinary uric acid and creatinine con
centrations, measured for the four
consecutive 6-hour postoperative pe
riods in 10 patients, are shown in
Table II. Creatinine clearance was de
termined for each 6-hour period and
is expressed as a percentage of the
expected glomerular filtration rate
(Table III).
Discussion

Uric acid excretion by the kidney
combines the processes of filtration,
proximal tubular resorption and distal
tubular excretion. Uric acid levels rise
during the postoperative period after
cardiopulmonary bypass.3 They reach
a peak 18 hours after operation and
in some cases attain potentially ne
phrotoxic levels of 600 yxmol/14 or
more. Such levels have been shown
to cause renal failure in children with
leukemia, probably due to precipita
tion of uric acid in distal tubules and
collecting ducts.
High levels of serum uric acid can
be explained by either increased pro
duction or decreased excretion of
uric acid. Possible causes of increased
production include increased release
of uric acid secondary to pumpinduced leukocyte damage. Decreased

renal excretion during open-heart sur
gery with cardiopulmonary bypass
would most likely be due to moderate
prerenal or renal failure. Prerenal
failure may occur as a result of a
decreased renal perfusion associated
with hypotension, while cardiopul
monary bypass was being performed.
There are a number of possible renal
causes including high plasma hemo
globin levels secondary to pumpinduced breakdown of erythrocytes.
The results demonstrate that serum
creatinine levels parallel uric acid
levels during the postoperative period
suggesting that any increase in uric
acid is probably secondary to a de
crease in glomerular filtration rate
(decreased excretion). If uric acid pro
duction was increased, serum uric acid
levels would be expected to rise more
rapidly than creatinine levels.
Uric acid nephropathy may occur
after cardiopulmonary bypass, but it
would be a secondary event due to
increased serum uric acid resulting
from renal failure rather than a pri
mary cause of renal failure itself.
High levels of serum uric acid in a
nephrotoxic range do occur as dem
onstrated by the three patients who
died with high postoperative uric acid
levels (964, 984 and 1098 ju.mol/1)
However, these values were also pa
ralleled by high serum creatinine
levels.
The urine data for the 10 patients
from whom samples were collected
and analysed in consecutive 6-hour
periods showed an increase in uric
acid and creatinine values over the
24-hour postoperative period. How
ever, preoperative urine samples were
not obtained as the patients were not
catheterized until they came to the

Table 111- C reatinine Clearance
{% of G lom erular Filtration Rate)

Postop period, h

C reatinine clearance*
36.2
38.8
37.4
41.2

0- 6
6 12
12 18
18-24

±
±
±
±

21.0
16.5
27.4
32.5

‘ Mean ± standard error of the mean.

We acknowledge with thanks the help
of the operating room and intensive care
unit nursing teams in collecting speci
mens. We also acknowledge the work of
the department of biochemistry in this
study.
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0.39
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operating room; preoperative collec
tion would have been difficult. Crea
tinine clearances were much lower
than predicted. Normally, the crea
tinine clearance is 85% to 90% of the
expected glomerular filtration rate.
The creatinine clearance did improve
from 36.2% for the 0 to 6-hour urine
sample to 41.2% for the 18 to 24hour sample, but this increase was
not statistically significant.
It may be postulated that a drop
in uric acid and creatinine excretion
occurred during and immediately after
surgery resulting in low values of
urine uric acid and creatinine in the
first 6-hour sample and that the re
covery in renal function over the fol
lowing 18 hours resulted in an ap
parent increase in urinary uric acid
and creatinine during the 24-hour
period. However, no preoperative,
timed, urine samples were available
for a true comparison of uric acid
and creatinine urinary excretion. The
low values of the first 6-hour post
operative urine samples probably rep
resented decreased excretion, because
there was a rapid rise in serum uric
acid and creatinine concentrations
during this period. The serum uric
acid and creatinine values then lev
elled off as urinary excretion recov
ered.
In conclusion, assessment of serum
uric acid and creatinine levels suggests
that the postoperative rise in serum
uric acid after open-heart surgery with
cardiopulmonary bypass is due to
decreased renal excretion. Proper as
sessment of urine uric acid and crea
tinine levels is not possible without
timed preoperative urine samples for
comparison.
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Polytetrafluoroethylene Shunts in
Congenital Heart Disease
M .A. N a n to n , m b , ch b , f r c p [c ],* D.L. R oy , m d , f r c p [c ],* D.M. M u r ph y , m b , b c h , FRCp[c],t
J.P. F in l e y , m d , f r c p [ c ],* H. L au , m d , fr c s [c ], fa a p ,I D.A. G il l is , m d , facs , fr c s [c ]J
and D.A. M u r ph y , m d , f r c s [c ]$

Over a 2-year period the authors
inserted 22 systemic to pulmonary
artery shunts using a polytetrafluoro
ethylene (PTFE) graft in 19 children.
A modified Blalock-Taussig shunt
w as established in 18 instances and
an aorta to pulmonary artery shunt
in 3; one patient had an aorta to
right ventricle infundibulum shunt.
Three children had obstructed grafts
and in two others the grafts became
stenosed; one of the latter group
had successful removal of thrombus.
The remaining grafts functioned well.
Three other patients are presented.
In two an interrupted aortic arch
was repaired using a PTFE graft; one
of these patients died at later
closure of an aortopulmonary window,
the other did well following repair
of a ventricular septal defect and
aortic valvotomy. The third child had
a right ventricle to pulmonary artery
shunt established for tetralogy of
Fallot with pulmonary atresia; this
resulted in some growth of the
pulmonary arteries.
The modified Blalock-Taussig shunt,
using a PTFE graft, can be inserted
without opening the pericardium,
normal flow through the subclavian
artery is not interrupted, the PTFE
is easy to handle and the shunt can
be inserted and taken down more
easily than traditional shunts. For
these reasons, the authors believe
that this procedure, using PTFE, has
an important role to play in the
surgical management of children with
congenital heart disease.
Sur une periode de 2 ans, les auteurs
ont pratique 22 anastomoses de la
circulation generale a I'artere
pulmonaire a I’aide de tubuiure de
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polytetrafluoroethylene (PTFE) chez
19 jeunes enfants. Une anastomose
de Blalock-Taussig modifiee a ete
realisee dans 18 cas et une anastomose
de I’aorte a I’artere pulmonaire a ete
pratiquee dans 3 cas; une anastomose
a ete pratiquee du ventricule droit
au cone arteriel dans un enfant. Trois
enfants ont subi une obliteration du
greffon et, chez deux autres, les
greffons se sont stenoses; chez un
de ces derniers on a reussi a retirer
le thrombus. Les autres anastomoses
ont bien fonctionne.
Trois autres cas sont decrits. Chez
deux d’entre-eux, une interruption
de I’arc de I’aorte a ete reparee a
I'aide d’un greffon de PTFE; un de
ces malades est decede par la suite,
lors de la fermeture d'une fistule
aorto-pulmonaire, alors que I'autre
s'e st bien remis apres reparation d'une
communication interventriculaire et
une valvotomie aortique. On a pratique
une anastomose du ventricule droit
a I’artere pulmonaire chez le troisieme
enfant souffrant d'une tetralogie de
Fallot avec atresie pulmonaire
entrainant un certain accroissement
de la longueur des arteres pulmonaires.
L’anastomose de Blalock-Taussig
modifiee, utilisant un greffon de
PTFE, peut etre realisee sans ouverture
du pericarde; la circulation normale
dans I’artere sous-claviere n’est pas
interrompue, le PTFE est facile
d'emploi et I'anastomose peut etre
inseree et enlevee plus facilement
que les anastomoses conventionnelles.
Pour ces raisons les auteurs croient
que cette intervention, avec usage
de PTFE, a un important rdle a jouer
dans le traitement chirurgical des
enfants souffrant d'anomalies
cardiaques congenitales.

Several reports in which polytetra
fluoroethylene (PTFE) grafts were
used for more than 5 years have
demonstrated its usefulness in estab
lishing shunts to increase pulmonary
blood flow in patients with congenital
heart disease.1-3 These reports have
usually concerned aorta to main pul
monary artery shunts. Our experience
over the last 2 vears has principally
been with modified Blalock-Taussig
shunts in children, although we did
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use a small number of aorta to main
pulmonary artery shunts. In addition
to a review of this experience we also
describe the use of these grafts in
three children with other conditions.
Patients and Methods

Our patients were divided into two
groups: those with congenital heart
disease who had grafts placed to in
crease pulmonary blood flow and
those with other conditions for which
PTFE grafts were used.
G roup 1

In these 19 children, 22 shunts were
established (Table I). Two types were
used; a modified Blalock-Taussig
shunt and an aorta to main pulmonary
artery shunt. The Blalock-Taussig
shunt was performed through a la
teral thoracotomy and the graft, usu
ally 1.5 to 2.0 cm long, was anas
tomosed into the appropriate sub
clavian artery and then into the mainbranch pulmonary artery. The aorta
to main pulmonary artery shunt was
inserted through a median stern
otomy. A running suture technique
and systemic heparinization were used.
Unless there was a lot of oozing the
heparinization was not reversed. The
most recent follow-up data available
were reviewed. When postoperative
cardiac catheterization was performed
we included the results. The patency
of the shunt was otherwise determined
by clinical criteria, mainly the pres
ence or absence of a continuous mur
mur. A qualitative assessment of the
patient’s clinical status with respect
to level of cyanosis and effort tol
erance and growth was made at fol
low-up.
G roup 2

In three children PTFE grafts were
used other than to augment pulmo
nary blood flow (Table II).
Results
G roup 1

Two patients in this group died;
neither death was directly related to
insertion of the graft. One child (no.
12, Table I) died after repair of tetra-
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Table I— Group 1 Children
Patient
no.

Diagnosis

Age at
time of
shunt

Weight
at shunt,
kg

Type of
shunt

Other surgery

Diameter
of shunt,
mm

Graft
patency

i

Tetralogy of Fallot

1 mo

2.1

MLBT

2

Asplenia with complex
congenital heart
disease and pulmonary
stenosis
Asplenia with complex
congenital heart
disease and pulmonary
stenosis
Tetralogy of Fallot and
pulmonary atresia

2 wk

2.5

MLBT

7 mo

4.0

MRBT

2 wk

3.2

MLBT

Tetralogy of Fallot and
pulmonary atresia

6 mo

5.1

MRBT

MLBT

5

4

Tricuspid atresia

1 mo

3.2

MLBT

—

5

5

Single ventricle left
malposition, pulmonary
atresia
Tetralogy of Fallot

2d

3.6

Ao to
MPA

6 mo

4.0

MRBT

Tetralogy of Fallot

l ‘A yr

6.5

MLBT

MRBT

6

Pulmonary atresia, intact
interventricular septum
Single ventricle
dextrocardia, dextrotransposition of the
great arteries with
pulmonary stenosis
Dextro-transposition of
the great arteries with
pulmonary stenosis

1d

4.3

MRBT

—

6

10 d

4.2

Ao to
MPA

6

1 mo

4.3

MRBT

7

Patent

5

Patent

5

Patent

4

Patent

6

Patent

6

Patent

6

Patent

3

6

7
8

9

Previous Waterston shunt
(failed)

4

Occluded Severe cyanosis until
infundibulectomy, shunt
failed, closed at 1 d
Occluded Graft closed after 6 mo,
moderate to severe
cyanosis, marked failure
to thrive
Patent
Died 2 wk postop

4

MLBT

4

Left Blalock-Taussig shunt
failed, removal of throm
bus from GORE-TEX graft

Follow-up

Patent

Small shunt patent for at
least 6 mo, shunt
moderately narrowed,
moderate to severe
cyanosis, poor growth
Patent
2 wk moderate cyanosis,
improved growth and
effort tolerance
Patent
At 4 mo mild cyanosis,
doing well, no symptoms
Patent
1 mo following
thrombectomy — mild
cyanosis, much improved
Occluded Closed at 9 mo, moderate
to severe cyanosis, im
proved up to 3 mo after
shunt then deteriorated
Patent
At 11 mo moderate
cyanosis, improved effort
tolerance
Patent
Mild cyanosis until correc
tive surgery at 7 mo
Patent
At 6 mo mild cyanosis,
recurrent respiratory
infections

5
4

At 6 mo mild congestive
heart failure, mild
cyanosis, normal
pulmonary artery
pressure on cardiac
catheterization
At 2 wk improved, less
cyanosis
At 4 mo mild to moderate
cyanosis, improved
weight gain

10

Tetralogy of Fallot

IV 2 mo

4.4

MRBT

11

7 mo

6.4

MLBT

6 mo

7.0

MLBT

13

Dextro-transposition of
the great arteries with
ventricular septal
defect and pulmonary
stenosis
Tetralogy of Fallot,
multiple anomalies,
single kidney
Tetralogy of Fallot

15 mo

7.9

MRBT

14

Tetralogy of Fallot

22 mo

10.6

MLBT

15

Single ventricle levo28 mo
transposition of the
great arteries with
pulmonary stenosis and
2nd degree AV block
Tricuspid atresia with
7 yr
dextro-transposition of
the great arteries and
pulmonary stenosis
Tricuspid atresia, dextro- 11 yr
transposition of the
great arteries and
pulmonary stenosis
Tricuspid atresia (cri du
11 yr,
chat syndrome)
8 mo
Tetralogy of Fallot and
3d
pulmonary atresia

11.3

MRBT

19.7

MLBT

Glenn shunt

6

Patent

At 2 wk no improvement in
cyanosis, possible
congestive heart failure

23.9

Ao to
MPA

Glenn shunt

6

Patent

At 16 mo good exercise
tolerance, moderate
cyanosis

27.2

Ao to RV
infundibulum
MRBT

Glenn shunt

5

Patent

5

Patent

At 3 wk moderate cyanosis,
less severe than preop
At 7 mo mild to moderate
cyanosis, very active

12

16

17

18
19

2.2

—

Correction tetralogy of
Fallot, died postop

Previous Waterston shunt

Shunt patent until correc
tive surgery at 21 mo.
Mild to moderate cyanosis
At 15 mo moderate cyano
sis, moderate limitation
of exercise tolerance
At 16 mo moderate cyano
sis, good effort tolerance
At 10 mo mild cyanosis,
very active and
asymptomatic

MLBT = modified left Blalock-Taussig shunt, MRBT = modified right Blalock-Taussig shunt, Ao = aorta, MPA = main pulmonary artery, RV
= right ventricle, AV = atrioventricular.
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logy of Fallot and another (no. 2,
Table I) with asplenia died 2 weeks
after insertion of a second graft. At
autopsy, total anomalous pulmonary
venous return below the diaphragm
was found.
Three grafts occluded: at 1 day, at
6 months and at 9 months respective
ly (Fig. 1). Two grafts were severely
stenosed: in one patient (no. 5), sur
gical removal of thrombus was suc
cessful and thereafter the graft func
tioned moderately well; in a second
patient (no. 3), the child had another
Blalock-Taussig shunt inserted on the
right side 6 months later.
All but two patients with patent
grafts showed a lesser degree of cy
anosis and improved effort tolerance
or growth after shunting.
Cardiac catheterization was carried
out in seven children who were in
difficulty (six of them either remained
or became severely cyanosed). No evi
dence of pulmonary artery distortion
was demonstrated. One patient (no.
9) had definite congestive heart fail
ure. The pulmonary artery pressure at
cardiac catheterization, 6 months
after shunting, was 26/15 mm Hg
(mean 19 mm Fig). Patient no. 16
may possibly have suffered congestive
heart failure, but as yet, we have not
carried out any follow-up study.
Group 2

Two of the three children had an
interrupted aortic arch, type A. In
both, the interruption of the aorta
was repaired with a PTFE graft and
the residual lesions were corrected
later. Both remained in moderate con
gestive heart failure between the two
stages. In patient no. 1 (Table II), the
ventricular septal defect was repaired,
and aortic valvotomy carried out 4
months later. Fig. 2 shows this child’s
angiogram 22 months after insertion
of the graft when the systolic gradient
across the graft was 10 mm Hg. The
pressure proximal to the graft was

120/60 mm Hg. Patient no. 2 died
after repair of a large aortopulmonary
window carried out 1 month follow
ing the aortic arch repair. In this pre
mature baby ventricular fibrillation
occurred immediately after cardio
pulmonary bypass was discontinued
and the infant could not be resusci
tated. The repair of the aortopulmo
nary window was good at autopsy.
The proximal orifice at the junction
of the graft and the aorta showed
some narrowing. The orifice in the
preserved state was about 2.0 mm in
diameter. The graft diameter at in
sertion was 5 mm.
The third child in this group who
had tetralogy of Fallot and pulmonary
atresia was reoperated on 19 months
following the insertion of a PTFE
graft to link the right ventricle to the
main pulmonary artery. Symptom
atically he improved but he remained
moderately cyanosed and short of
breath. An aneurysm developed at
the junction of the right ventricle and
the graft. At reoperation the diameter
of the main pulmonary artery was
found to have increased from approx
imately 3 mm to 5 mm.

patient no. 2, the other from patient
no. 12. In group 2, the grafts were
from patients 2 and 3. The first graft
from patient no. 2, group 1, was com
pletely occluded by focally calcified,
organized thrombus. This child's sec
ond graft, inserted for 2 weeks be
fore death, showed a thin layer of
fibrin on its luminal surface and no
evidence of a pseudointimal or en
dothelial lining (Fig. 3).
In patient no. 2, group 2, the graft
showed marked pseudointimal proli
feration at the site of the proximal
anastomosis. The pseudointimal thick
ness was equal to the thickness of
the graft wall. The adjacent aorta
showed marked intimal thickening
(Fig. 4). A pseudointimal lining was
not evident towards the centre of this
graft where the luminal surface was
lined only by a thin layer of fibrin.
The other two grafts showed an
incomplete pseudointimal lining. In
patient no. 12, group 1, who had un-

Pathological Findings

Five PTFE grafts from four pa
tients (two in group 1 and two in
group 2) were examined. Of the three
grafts from group 1, two were from

FIG. 1— Length of follow up of indi\iduai shunts. Hatched bars = obstructed
shunts, white bars = patent shunts.

FIG. 2— Angiogram showing PTFE
graft (between arrows) which is narrow
er than descending aorta (DA). AA =
ascending aorta.

Table 11-Group 2 Children

P atient
no.
i

2
3

136

Diagnosis
Interrupted aortic arch,
ventricular septal
defect and aortic
stenosis
Interrupted aortic arch,
type A, aortopulmonary
window
Tetralogy of Fallot w ith
pulmonary atresia

Age at
insertion
of graft

Weight at
insertion
of graft, kg

Size of
graft, mm

10 d

3.0

6

Successful repair of ventricular
septal defect and aortic valvotomy
4 mo after graft insertion

6d

1.9

5

Died 1 mo later at repair of
aortopulmonary window

5 yr

14.1

6

19 mo later at repair of aneurysm of
right ventricle main pulmonary
artery diam eter approx. 5 mm instead
of approx. 3 mm
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dergone a right modified BlalockTaussig shunt, there was only a thin
layer of pseudointimal lining not ex
ceeding the thickness of the graft.
In patient no. 3, group 2, the pseu
dointimal lining measured up to twice
the thickness of the graft. The luminal
aspect of both these grafts was cov
ered in some areas by only a thin
layer of fibrin. All grafts showed in
growth by fibroblasts to a variable
depth into the outer portion of their
walls. Focal areas of red blood cells
and fibrin were seen within the pores
of the inner (luminal) one third of
the wall of all grafts. Four grafts
showed variable degrees of calcifica
tion within the pores, mostly in the
outer portion of their walls.

with asplenia and total anomalous
pulmonary venous return had very
small pulmonary arteries; the extreme
hypoxia and low output state that
were present for some time before her
death may have caused some obstruc
tion to her graft, but the reason for
shunt failure at 9 months is uncertain.
However, the 9 months of palliation
allowed growth and insertion of a
second PTFE shunt which functioned
well. An unusual origin of the left
subclavian artery made anastomosis
very difficult in patient no. 3 who
had a narrowed shunt.
The survival, after the first stage,
of the two patients with an inter

rupted aortic arch has encouraged us
to continue this two-staged procedure.
In view of the histology of the grafts
it is possible that some grafts in this
position may become significantly
stenosed. Intimal hyperplasia has been
shown to occur in other situations
where PTFE grafts have been used.7
In dogs, anastomoses to coronary ar
teries were quite quickly occluded
when PTFE grafts were used. Im 
provement in patency was obtained by
using acetylsalicylic acid and dipyri
damole in combination.8 However,
the advantages of avoiding cardiopul
monary bypass in the initial stages
when these patients are often very ill

L

Discussion

The advantages of central shunts
with PTFE grafts over the traditional
Waterston, Potts and Blalock-Taussig
shunts have been identified by
others.1'3 The Waterston shunt pro
duces a higher incidence of vessel dis
tortion, pulmonary vascular disease,
congestive heart failure and is difficult
to take down at the time of corrective
surgery.4,5 These problems are to a
large extent circumvented by pros
thetic shunts. The main advantage of
the prosthetic central aorta to pul
monary artery shunt over the mod
ified Blalock-Taussig shunt is that it
avoids the preferential flow to the
side of the anastomosis, which is asso
ciated with the modified BlalockTaussig shunt. However, judged by
FIG. 3— Cross-section of graft (G) 2 weeks after insertion, showing thin layer
the report of Neches and colleagues,6 of fibrin on luminal surface (arrow). L = lumen (hematoxylin and eosin, reduced
by
31%
from X425).
who described a large series of tradi
tional Blalock-Taussig shunts, this
preferential flow has not proved to be
a problem. Some surgeons prefer to
use the traditional Blalock-Taussig
shunt over the central prosthetic shunt
where the former seems likely to suc
ceed.3 We have used PTFE grafts to
perform modified Blalock-Taussig
shunts. This avoids opening the peri
cardium, as one would have to do
for a central aortopulmonary shunt,
and does not disrupt the flow through
the subclavian artery as in the tradi
tional Blalock-Taussig shunt. More
over, the graft material is easy to
handle and the shunt can be placed
and taken down more easily than the
traditional shunt.
We have not experienced the early
obstruction of shunts in older children
as described by Kulik and associates.1
In shunts that became obstructed in
our series, other problems were pres
ent: patient no. 1, whose shunt failed
4— Longitudinal section of graft (G) at proximal anastomosis, showing
on day 1, also had failure of a tradi thickFIG.
pseudointimal lining (arrow). L = lumen, A = aortic media (hematoxylin and
tional Waterston shunt. Patient no. 2 eosin, reduced by 31% from X170).
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would outweigh this difficulty and, we
hope, improve the chances of survival.
Meticulous technique may also de
crease the possibility of obstruction
in the grafts and, if necessary, anti
platelet medication could be given.
Although the number of patients in
our series is small and the length of
follow-up short, in the light of our
experience and that of others the
modified Blalock-Taussig shunt with
a PTFE graft is the procedure of
choice for increasing pulmonary blood
flow in newborns and small infants
with congenital heart disease. Wheth
er PTFE grafts are to be preferred
in older children remains uncertain.
We believe that the results obtained
by using the modified Blalock-Taus
sig shunt with a PTFE graft are

equivalent to those obtained with the
traditional shunts. Polytetrafluoroethylene grafts, therefore, have an im
portant place in the surgical manage
ment of patients with congenital heart
disease.

4.

5.
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Infective Endocarditis:
Surgical Treatment of 41 Patients
M ant H araphongse, md , frcp [c ],* R obert S. F raser, md , frcp [c ], t John C. C allaghan , md , frcs[c ]J
and R ichard E. R ossall , md , frcp [c]§

Forty-one patients with infective
endocarditis were treated surgically
at the University of Alberta Hospital,
Edmonton, between 1961 and 1980.
Their ages ranged from 10 to 67 years
and the male to female ratio was
4:1. A wide variety of organism s were
cultured but gram-positive organism s
predominated. Bicuspid aortic valves,
normal valves and valves affected by
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rheumatic heart disease, were the
most common sites of infection. The
aortic valve was most frequently
involved. The onset of left ventricular
failure was the major indication for
surgery. The overall mortality at 30
days was 19.5%. The mortality after
30 days w as 9.8%. Eleven of 12
patients who died had left ventricular
failure preoperatively. The mortality
in patients who had valve replacement
during the first 4 weeks of infection
did not differ from those who had
valve replacement after 4 weeks of
infection. Hemodynamic studies
following operation in six patients
showed that pulmonary arterial and
wedge pressures had returned to
normal levels. Nineteen of 26 patients
who were followed up were
asymptomatic. One had a malfunctioning
prosthesis, one chronic heart failure
and one had reoperation for
paravalvular leak. Four patients died
during the follow-up period. The
authors conclude that all patients with
infective endocarditis who suffer left
ventricular failure should have prompt
valve replacement regardless of the
duration of antibiotic therapy.
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Quarante-et-un patients souffrant
d'endocardite infectieuse ont ete
traites par chirurgie a I'hopital de
I'universite d'Alberta a Edmonton,
entre 1961 et 1980. Leur age s ’etalait
de 10 a 67 ans et le rapport
hommes/femmes etait de 4:1. Une
grande variete de microorganismes
ont ete cultives mais les bacteries
Gram positifs predominaient. Les
valvules bicuspides de i'orifice
aortique, les valvules normales
et les valvules endommagees suite
a un rhumatisme articulaire aigu
etaient les principaux foyers
d’infection. Les valvules de I'orifice
aortique etaient les plus frequemment
atteintes. L'apparition d’une
insuffisance ventriculaire gauche a ete
la principale cause commandant la
chirurgie. Apres 30 jours la mortalite
etait 19.5%. La mortalite subsequente
fut de 9.8%. Onze des 12
malades qui sont morts souffraient
d'insuffisance ventriculaire gauche
avant I’operation. La mortalite chez
les malades qui ont repu une prothese
valvulaire durant les 4 premieres
semaines de I'infection ne differait
pas de celle des patients qui ont
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regu une prothese apres 4 semaines
d'infection. Les etudes hemodynamiques effectuees apres I'operation
chez six patients ont revele que les
pressions arterielles pulmonaires et
capillaires pulmonaires etaient
retournees a la normale. En post-cure,
19 patients sur 26 etaient asymptomatiques. Un souffrait d'un mauvais
fonctionnement de prothese, un avait
une insuffisance cardiaque chronique
et un fut reopere a cause d'une fuite
paravalvulaire. Ouatre sujets sont
morts durant la periode de controle.
Les auteurs concluent que devant une
insuffisance ventriculaire gauche, tous
les patients souffrant d'endocardite
infectieuse doivent recevoir sans delai
une prothese valvulaire, quelle qu'ait
ete la duree de I’antibiotherapie.
Infective endocarditis was once fatal,
but with effective antibiotic treatment,
survival rates greater than 50% are
now generally achieved.1 The addition
o f surgical intervention in selected
cases has further improved survival
Despite the use o f potent antibiotics
and advanced surgical techniques,
mortality remains near 30% .2 We
have analysed the data on patients
treated surgically for infective endo
carditis at the University of Alberta
Hospital during the 20 years from
January 1961 to December 1980.

Patients and Methods
During the study period, 41 pa
tients (8 women and 33 men) with in
fective endocarditis were treated sur
gically at the University o f Alberta
Hospital. They ranged in age from
10 to 67 years (mean 42 years). Thir
teen patients had rheumatic valvular
heart disease, 12 had a congenital bi
cuspid aortic valve, while 10 had no
previously recognized heart disease.
O f the remaining six patients, two had
congenital ventricular septal defect
with aortic regurgitation, two had a
ruptured sinus o f Valsalva, one had
a damaged aortic valve with regurgi
tation and one had syphilitic aortitis
with aortic regurgitation.
The aortic valve was involved in
37 patients, the mitral valve in 2 and
both valves in 2. The causative or
ganisms are presented in Table I.
Alpha-hemolytic streptococcus and
Staphylococcus aureus predominated
(58.6%). N o organism was cultured
in 11 cases. Appropriate antibacterial
treatment was instituted in all patients
and operation was performed 4 days
to 5 years later.
The primary indication for valve
replacement was progressive heart
VOLUM E 25, NO. 2, M ARCH 1982
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failure in 26 patients (63%) with
aortic incompetence and left ventri
cular failure, severe aortic regurgita
tion without overt clinical heart fail
ure in 9 (22% ), severe aortic and
mitral regurgitation in 2 (5% ), severe
mitral regurgitation in 2 (5% ) and
systemic emboli in 2 (5% ). Valve
replacement was performed by stand
ard techniques. Antibiotic therapy was
continued routinely for 3 weeks after
operation. A wide variety of pros
thetic valves were used (Table II).

Results
The hospital mortality (death with
in 30 days o f operation) was 19.5%
(Table III). The late mortality (more
than 30 days after operation) was
9.8%. All but 1 of the 12 patients
(29.3% ) who died had left ventricular

Table 1— Organisms Cultured

Organism

No. of
patients ( % )

ot-hemolytic streptococcus
17 (41.5)
Staphylococcus aureus
7(17.1)
Staphylococcus epidermidis 1 (2.4)
Streptococcus faecalis
1 (2.4)
Streptococcus bovis
1 (2.4)
Streptococcus pneumoniae
1 (2.4)
Neisseria gonorrhoeae
1 (2.4)
Haemophilus aphrophilus
1 (2.4)
None cultured
11(27.0)

Table II— Prosthetic Valves Used
Type

No.

Cutter-Smeloff
Lillehei Raster
Starr-Edwards
Porcine homograft
Dacron cusps
Bahnsoncusps
Muller prosthesis
Magovern
Omniscience

13
12
5
5
2
1
1
1
1

failure preoperatively. O f seven pa
tients operated on within 30 days of
the onset o f infective endocarditis,
three died. O f the 34 patients oper
ated on more than 30 days after the
onset o f the disease, 9 died. The m or
tality for patients who had valve re
placement within 30 days (3 o f 7.
4 3 % ) or after 30 days (9 o f 34, 2 6 % )
o f infection was not statistically dif
ferent. The early postoperative com 
plications are listed in Table IV . Six
patients
underwent
hemodynamic
studies following operation. The pre
operative pulmonary arterial systolic
pressures ranged from 20 to 70
mm H g (mean 44 mm H g) and pul
monary capillary wedge pressures
ranged from 8 to 37 mm H g (mean
22 mm Hg). These pressures reverted
to normal following operation (Fig.
1). Pulmonary arterial systolic pres
sures ranged from 20 to 40 mm Hg
(mean 27 mm H g) and pulmonary
capillary wedge pressures ranged from
7 to 18 mm H g (mean 13 mm Hg).
Twenty-six patients were followed
up from 2 months to 14 years after

Table IV— Early Postoperative
Complications
Complication

No.

Cardiac
Death
Paravalvular leak
Cardiac arrhythmias
Atrial fibrillation
Complete heart block
Paroxysmal atrial tachycardia
Ventricular tachycardia
Cardiac arrest
Postoperative hemorrhage
Cardiac tamponade
Myocardial infarction
Cardiogenic shock
Dissection of aorta
Noncardiac
Cerebral embolism
Systemic embolism
Septicemia
Renal failure
Gastrointestinal hemorrhage

8
9
8
5
1
1
1
1
4
2
2
1
1
3
2
2
2
2

Table III— Cause of Death
Cause

Within 30 d

After 30 d

Total

Intraoperative
Myocardial infarction
Cardiac tamponade
Cardiac arrest
Detachment of aortic valve
Dissection of aorta
Cardiogenic shock
Congestive heart failure

2
2
1
1
0
1
1
0

0
0
0
o
1
1
0
2

2
2
i
1
1
2
1
2

Total ( % of total pts)

8 (19.5%)

4 (9.8%)
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operation; 19 were asymptomatic, 1
had a malfunctioning valve, 1 re
mained in chronic heart failure and
1 underwent reoperation for a paravalvular leak. Four patients died d u r
ing the follow-up period.
Discussion

There have been two major ad
vances in the treatm ent of infective
endocarditis in the past decade —
antibiotic treatment and surgical re
placement of the damaged valves. In 
fective endocarditis has been con
verted from a fatal disease into one
with survival rates ranging from 47%
to 82% because of antibiotic therapy.1
In the postantibiotic era most deaths
have been attributed to congestive
heart failure,3 which usually follows
a rapid downhill course.
W ith the introduction of open-heart
surgery, antibiotic therapy for endo
carditis could be supported by valve
replacement. Wallace and colleagues,4
in 1965, first reported cure of a
patient with infective endocarditis by
replacing the infected valve with a
prosthesis. Endocarditis most fre
quently begins on a damaged valve
leaflet and is usually confined to that
leaflet for some time.5 It extends to
the anulus or paravalvular structures
only when a particularly virulent or
ganism is involved or when the infec
tion is prolonged. Excision of the
valve is appropriate when the infec
tion seems restricted to the leaflets of
the valves.

Our data indicate that the mortality
is no different in patients who have
valve replacement early from those
who have replacement in the late
stage of infective endocarditis. Eleven This list is an acknowledgement of
of 12 patients who died had heart books received. It does not preclude
failure preoperatively. The hemodyna review at a later date.
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Aortic Dissection: Early Diagnosis and
Surgical Management Are the Keys to Survival
W.R.E. Jam ieson ,

A.I. M unro ,
FRCS[C], G.F.O. TYERS,

m d , frcs [ c ],

M D,

Aortic dissection is a lethal clinical
entity. Between January 1966 and
December 1980, 141 patients were
found by angiography, at operation
or at autopsy, to have aortic dissec
tion. There were 142 dissections,
89 of type A and 53 of type B; 50
dissections, undiagnosed during the
patient's clinical hospital course,
were found at autopsy, 43 of type
A and 7 of type B. Of the 89 type
A cases, 74 were classified as having
acute and 15 chronic disease, while
of the 53 type B cases, 29 had
acute and 24 chronic disease.
The presentation and clinical course
of the dissection is depicted by the
symptoms. Patients with type A
lesions presented with anterior chest
pain in 63% of cases; back pain in
27%; abdominal pain in 11%; neck
or jaw pain, or both, in 32%; collapse
in 28%; symptoms of vascular
occlusion in 32% and visual
disturbances in 3%. In type B lesions
the clinical course of the dissection
was typical — anterior chest pain
was present in 59%; back pain in
57%; abdominal pain in 21%; neck
or jaw pain, or both, in 4%; collapse
in 10%; vascular occlusion in 18%
and paraplegia in 6%. Collapse in
patients with type A lesions was due
to hemopericardium and in type B
lesions to mediastinal and pleural
rupture. Hypertension or a documented
history of hypertension was present
in 42% of patients with type A
lesions and 70% of those with type
B. In patients whose dissection was
diagnosed during the course of the
disease, 27 (13 type A, 14 type B)
were managed conservatively, while
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65 (33 type A, 32 type B) patients
were managed surgically, with or
without preoperative drug therapy.
Survival rates for patients with
type A, acute and chronic, lesions
treated conservatively were 10%
(1 of 10) and 66% (2 of 3), respec
tively. The rates for those with type
B lesions were 56% (5 of 9) and
60% (3 of 5), respectively.
Hemopericardium with cardiac
tamponade was the cause of death
in 77% of type A undiagnosed
cases. The survival rates for the
surgically managed group with type
A, acute and chronic, lesions were
64% (14 of 22) and 55% (6 of 11)
respectively and for type B, acute
and chronic lesions, the rates were
64% (9 of 14) and 94% (17 of 18)
respectively. Therefore, early surgical
management is necessary for type
A lesions. Medical management and
delayed surgical management improve
survival in type B lesions. Surgical
management should be properly timed
according to the clinical circumstances.
La dissection aortique est une entite
clinique letale. Entre janvier 1966
et decembre 1980, une dissection
aortique a ete decouverte a
I'angiographie, lors d'une operation
ou a I'autopsie, chez 141 patients. On
a observe 142 dissections dont 89
de type A et 53 de type B; 50
dissections, 43 de type A et 7 de
type B, qui n'avaient pas ete
diagnostiquees au cours de
I'hospitalisation du malade, ont ete
decouvertes a I'autopsie. Des 89 cas de
type A, 74 ont ete classifies comme
aigus et 15 comme chroniques. Des
53 cas de type B, 29 ont ete classifies
comme aigus et 24 comme chroniques.
Le tableau clinique et 1’evolution de
la dissection sont decrits d'apres la
symptomatologie. Les patients
souffrant de lesions de type A
presentaient une douleur thoracique
anterieure dans 63% des cas; une
douleur dorsale dans 27%; des
douleurs abdominales dans 11%; une
douleur cervicale ou maxillaire, ou
les deux, dans 32%; un collapsus
dans 28%; des symptomes d'occlusion
vasculaire dans 32% et des troubles

de la vue dans 3%. L'evolution clinique
des dissections de type B etait
typique; une douleur thoracique
anterieure etait presente dans 59%
des cas; une douleur dorsale dans
57%; des douleurs abdominales dans
21%; une douleur cervicale ou
maxillaire, ou les deux, dans 4%; un
collapsus dans 10%; une occlusion
vasculaire dans 18% et une paraplegie
dans 6%. Chez les patients souffrant
de lesions de type A, le collapsus etait
cause par un hemopericarde alors que
dans les lesions de type B, il etait du
a une rupture mediastinale et pleurale.
Quarante-deux pourcent des patients
ayant des lesions de type A et 70%
de ceux qui avaient des lesions de
type B souffraient d'hypertension ou
avaient des antecedents verifies
d'hypertension. Parmi les patients
dont la dissection a ete diagnostiquee
pendant revolution de la maladie,
27 (13 de type A et 14 de type B)
ont ete traites de fapon conservatrice
alors que 65 patients (33 de type A
et 32 de type B) etaient operes,
avec ou sans medication preoperatoire.
Les taux de survie pour les patients
traites de fapon conservatrice ont
ete respectivement de 10% (1 patient
sur 10) et 66% (2 sur 3) pour les
lesions de type A aigues et chroniques.
Les taux pour ceux ayant une lesion
de type B ont ete respectivement
de 56% (5 sur 9) et de 60% (3 sur
5). Un hemopericarde avec tamponnade
cardiaque a ete la cause du deces
dans 77% des cas de type A non
diagnostiques. Dans le groupe des
patients traites chirurgicalement,
les taux de survie pour les lesions
de type A aigues et chroniques ont
ete respectivement de 64% (14 sur
22) et 55% (6 sur 11); pour les lesions
de type B aigues et chroniques, les
taux respectifs ont ete de 64%
(9 sur 14) et 94% (17 sur 18). En
consequence, un traitement chirurgical
immediat est necessaire pour les
lesions de type A. Un traitement
medical et une chirurgie differee
ameliorent la survie dans les cas de
lesions de type B. Le moment de
■'intervention chirurgicale doit etre
correctement fixe d’apres les
circonstances cliniques.
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Aortic dissection is lethal. Untreatable
15 years ago, this clinical entity can
now be managed successfully by med
ical and surgical techniques. Early
recognition is important because of
the excellent methods now available
for treatment. Unfortunately, because
of the complicated clinical course of
acute dissection, recognition and early
diagnosis remain a problem. We shall
review the clinical presentation and
adequacy of diagnosis of aortic dis
section and discuss the therapeutic
approaches.
Background
Acute dissection occurs at a rate
of 5 to 10 cases per million people
annually and is considered the most
common catastrophe involving the
aorta.1 The mortality for the condi
tion, either untreated or managed only
by supportive measures, was docu
mented in 1958 by Hirst and asso
ciates.2 In a review of over 500 dis
sections reported over 21 years they
found that 3% died suddenly, 8%
within 6 hours, 21% in 24 hours,
49% in 4 days, 80% in 1 month and
93% in 3 months. He also indicated
that in only 40% was the correct
diagnosis made before death.
The condition is usually the result
of cystic medial necrosis or athero
sclerosis.1'3 The initial event in an
acute dissection is an intimal tear,
which results from forces acting upon
the ascending aorta and the first part
of the descending thoracic aorta.1 In
timal tears occur in the ascending aor
ta in approximately two thirds of
cases and in the descending thoracic
aorta, distal to the left subclavian
artery, in one third. Following an
intimal tear, blood is directed into the
media producing an acute dissecting
hematoma in the diseased media. The
dissecting hematoma may progress
antegrade or retrograde from the in
timal tear. The extent and rapidity of
the dissection depend upon the mean
arterial blood pressure and the maxi
mal rate of rise of blood pressure
(dP/dT m»).M
Definitions

Classification of dissections of the
aorta was first made by DeBakey and
associates5 and modified by Wheat.1
Type I dissection involves the ascend
ing aorta and aortic arch and extends
distally for varying distances while a
type II dissection is limited to the
ascending aorta. Type III dissection,
originating at or distal to the left sub
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clavian artery, extends distally for
varying distances but does not in
volve the aorta proximal to the left
subclavian artery. When it was real
ized that types I and II had a similar
clinical course, dissimilar to type III,
Daily and associates in 1970® pro
posed a new classification: that all
dissections involving the ascending
aorta regardless of the site of origin
be classified as type A dissections and
those limited to the descending aorta
be type B dissections. The dissection
of type A (I and II) tends to be re
trograde and ruptures into the peri
cardium with subsequent cardiac tam
ponade.
Acute aortic dissection should be
considered when a patient presents
with sudden onset of severe pain in
the anterior chest, back or epigas
trium. The pain may originate in the
chest and spread down the back and
into the abdomen or lower extremities
as the dissection progresses. The diag
nosis should be considered if the pain
is accompanied by severe shock with
elevated central venous pressure and
persistent electrocardiographic pattern
(cardiac tamponade), symptoms of a
stroke, and abrupt onset of a pulseless
extremity or aortic insufficiency, or
both. The chest roentgenogram will
show widening of the mediastinum in
a high percentage of cases, usually
bulging to the right with ascending
aortic dissection and to the left with
descending aortic dissection. Wheat1
described the progression of dissection
which explains the involvement of
branches of the aorta. Dissections
commencing in the ascending aorta
usually do so to the right and poste
riorly, above the level of the left coro
nary orifice. With advancement of
the hematoma into the arch it takes
a posterior and superior position re
sulting in involvement of the aortic
arch branches. In the descending tho
racic aorta and abdominal aorta, the
dissection is usually to the left and
posteriorly, resulting in compromise
of the left renal and left iliofemoral
arteries more frequently than the
right-sided vessels. The definitive
diagnosis of aortic dissection depends
on angiographic identification of
either the intimal tear and false chan
nel or compression of the true lumen
by the dissecting hematoma. The
aortogram must delineate the whole
aorta and specifically the aortic valve
and major branches especially the ca
rotid and renal arteries.1 In the case
of a chronic dissection, the aortogram
must delineate the false lumen, the
site of origin of the dissection, the
presence of a saccular aneurysm and
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the status of organ perfusion, such as
the kidneys.
Management

The management of aortic dissec
tion has evolved over the past 25
years. DeBakey and associates7 re
ported early successful surgical ex
perience in 1955. By 1965 they had
performed operations on 179 patients
with aortic dissection with an overall
mortality of 21%.5 Because other
centres reported operative mortality
ranging from 64% to 100%,8,9 Wheat
and associates9 recommended that pa
tients be pharmacologically managed
with trimethaphan, reserpine and guanethidine, which would lower syste
mic blood pressure and reduce the
velocity of blood pressure rise pro
duced by the contraction of the left
ventricle (dP/dTma*). By 1972 the
results of this form of management in
dicated a 10% to 15% rate of late
saccular aneurysms and a 10% rate
of aortic insufficiency requiring valve
replacement.6,10,11 The studies also
demonstrated that surgical manage
ment of dissections involving the as
cending aorta was better than other
methods, giving a 75% survival rate.
Daily and associates6 were the first
to recommend the combination of
medical and surgical therapies.
The currently accepted standards
for management of acute dissections
were detailed by Wheat in 1973.1
Intensive medical therapy was recom
mended as the initial treatment for
all dissections and for the early def
initive management for type B dis
sections with the inimal tear distal
to the left subclavian artery and
for dissections originating in the trans
verse aortic arch without extension of
the dissection into the ascending aorta.
The indications for surgical manage
ment were well delineated as follows:
(a) for type A dissection; (b) for aortic
insufficiency secondary to involve
ment of the ascending aorta; (c) for
rupture or partial rupture into the
pleural cavity or pericardium; (d) for
localized or impending rupture; (e) for
compression or occlusion of a major
branch of the aorta; (f) for progres
sion of the dissection and (g) for acute
saccular aneurysm. Wheat also re
ported that in 15% of type B dissec
tions treated medically, saccular aneu
rysms develop and require surgical re
section during the chronic phase. Mc
Farland and associates11 have shown
that opacification of the false channel
is a poor prognostic sign, suggest
ing that failure of thrombosis of
the false channel may be an indica
tion for immediate operation.
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Patient Data

pital course and were identified at
autopsy (group 1). In the remainder
the diagnosis was suspected clinically
and confirmed by aortography or
operation, or both; 27 dissections were
managed medically (group 2) and 65
surgically (group 3).
Of the 89 type A cases, 74 were
classified as acute and 15 as chronic;
of the 53 type B cases, 29 were acute
and 24 chronic (Table I).

Between January 1966 and Decem
ber 1980, 141 patients (95 men, 46
women) were found by angiography,
at operation or autopsy, to have
sustained a spontaneous aortic dissec
tion. There were 142 dissections, one
patient having sustained both ascend
ing and descending aortic dissections,
5 years apart. The ages ranged from
20 to 97 years (mean 61.0 years).
During the 15-year period the in
cidence of aortic dissection was ap
proximately 16 per 100 000 hospital
admissions.

Presentation
The initial presenting symptom
(Table II) was assessed to determine
the validity of using clinical presenta
tion to categorize a suspected aortic
dissection.
Following the initial symptom the
patients experienced a variety of other
symptoms during the early clinical
course of the dissection (Table III).
Collapse in type A lesions was due to
hemopericardium and in type B to
mediastinal and pleural rupture.
Of the type A patients, 42% were
hypertensive or had a documented
history of hypertension, compared
with 70% of type B patients.

Classification
The classification we used was that
proposed by Daily and associates in
1970.6 A dissection was considered
acute if less than 14 days had elapsed
between the onset of the dissection
and operation and chronic if more
than 14 days had passed.12 If patients
presented during the acute phase but
had surgical management after 14
days following the onset they were
classified as having chronic dissection.

Results

Distribution

Major Complications

Of the 142 dissections (141 pa
tients), 89 were type A and 53 type
B (Table I). Fifty dissections were
undiagnosed during the patients’ hos

There were 115 complications in
the series, several often occurring in
the same patient (Table IV).

G roup
1 (u n d ia g n o s e d )
2 (d ia g n o s e d , m a n a g e d
m e d ic a lly )
3 (d ia g n o s e d , m a n a g e d
s u r g ic a lly )
T o ta l

T o ta l
no.

A c u te

Group 1.— In this group of 50 dis
sections, hemopericardium with car
diac tamponade was the cause of
death in 33 (77%) type A cases
(Table V). The majority of these pa
tients were on services other than car
diovascular and thoracic surgery. One
patient with a diagnosis of retroperi
toneal hematoma had a laparotomy
and in five patients peripheral vas
cular procedures were attempted or
were performed on the general surgi
cal services without diagnosis of the
primary lesion.
The other causes of death in this
group were related to coronary oc
clusion causing acute myocardial in
farction, vascular occlusion causing
cerebrovascular accident, rupture of
the aorta into the pleural cavity or
peritoneal cavity and gangrene of the
small bowel.
Group 2.— Patients with these 27
dissections were managed totally med
ically, either conservatively or with
intensive drug therapy. There were 16
deaths (59%) (Table VI).
Group 3.— Of the 65 dissections
managed surgically by resection, there
were 19 deaths (29%) (Table VII).
Medical therapy had no specific in
fluence on the success of surgical
management of type B patients (Table
VIII).
Survival
The survival rates at 30 days after
admission are detailed in Table IX.

T a b le 1— D is trib u tio n o f C ases
Type A

Mortality

Type B
C h ro n ic

T o ta l
no.

A c u te

C h ro n ic

T o ta l
ty p e s A +

43

42

1

7

6

1

50

13

10

3

14

9

5

27

33

22

11

32

14

18

65

89

74

15

53

29

24

142

T a b le

IV — M a jo r C o m p lic a tio n s

B
C o m p lic a tio n

No.

H e m o p e r ic a r d iu m
M a jo r v e s s e l in v o lv e m e n t
B lo o d y p le u r a l e ffu s io n
A o r tic in s u f f ic ie n c y
C e r e b r o v a s c u la r a c c id e n t
P a r a p le g ia
C o r o n a r y o c c lu s io n
H e m o p e r ito n e u m

46
25
15
12
8
4
3
2

T o ta l
T a b le I I — In itia l P r e s e n tin g S y m p to m , %
S ym p tom
A n te r io r c h e s t p a in
B a c k p a in
A b d o m in a l p a in
N e c k o r ja w p a in , o r
both
C o lla p s e
V a s c u la r o c c lu s io n ( in c l.
c e n tr a l n e rv o u s
s y s te m )
V is u a l d is tu rb a n c e
T o ta l

Type A

T a b le

III

115

C o m b in e d P re s e n tin g
S y m p to m s , %

Type B

48
8
2

43
37
8

15
21

2
6

5
1

4
0

100

100
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S ym p tom
A n te r io r c h e s t p a in
B ack p a in
A b d o m in a l p a in
N e c k o r ja w p a in , o r b oth
C o lla p s e
V a s c u la r o c c lu s io n (in c l.
c e n tr a l n e rv o u s
s y s te m )
V is u a l d is tu r b a n c e
P a ra p le g ia

/

Type A

Type B

63
27
11
32
28

59
57
21
4
10

32
3
0

18
0
6

T a b le V — O u tc o m e o f G ro u p 1 C a s es —
Type A
T im e o f d e a th , h
a f t e r a d m is s io n
<
1 24 >
T o ta l
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1
24
48
48

D ie d

Tam ponade

15
16
5
7

13
13
2
5

43

33 ( 7 7 % )
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Discussion

and recurrent laryngeal nerve palsy
and superior vena caval syndrome
During the past decade most of the
from compression by the dissecting
documentation on spontaneous dissec
tion of the thoracic aorta has dealt hematoma.13’16
The diagnosis of aortic dissection
with the operative management.6’12'15
cannot
be made with certainty from
The purpose of this review was to
document further the clinical presen a plain roentgenogram of the chest
tation and to stress the value of early but several signs are suggestive, such
recognition. Clinical suspicion of the as a widened mediastinum, displace
lesion is of utmost importance because ment of the aortic knuckle, change in
of the excellent methods now avail aortic contour and double aortic conable for diagnosis and treatment. It is tour.13,18 The definitive diagnosis is
unfortunate, as shown in this review, made by aortography, identifying the
that early recognition remains such a intimal tear and the false channel ex
large problem. In our retrospective tending in an antegrade or retrograde
analysis, 35% of aortic dissections fashion, or both.14 We have started
to use computerized axial tomography
were diagnosed only at autopsy.
The catastrophic onset of severe as a screening procedure for dissec
pain and the progressive nature of tions. Conventional and dynamic CT
symptoms should lead any physician scanning have been reported as ac
to consider the diagnosis of acute dis curate diagnostic tools capable of
section of the aorta.13,16’17 Pain is usu identifying localized increases in aortic
ally the first and most common symp calibre, intimal flaps and false chan
tom, occurring in 73% of type A dis nels.18-21
The current management for aortic
sections and 90% of type B dissec
tions in our series. The pain may be dissections encompasses drug therapy
interscapular, abdominal, or may be for stabilization of pain and limitation
in the anterior chest, neck, jaw, upper of the extent of dissection, and defi
limb, lumbar area or lower limb.13’16,17 nitive operation for type A dissec
The next most common presentation is tions.4,15’22 In our series, the survival
with collapse, in type A dissections in acute type A dissections following
(21%) due to hemopericardium and operation was 64% versus 10% for
tamponade and in type B dissections conservative management alone. The
(6%) due to rupture into the left pleu management of type B lesions is con
ral cavity. Other manifestations are due troversial but medical therapy is war
to peripheral, renal and neurologic ranted unless there is retrograde dis
ischemia from involvement of aortic section with involvement of the aortic
branches, aortic insufficiency due to valve and vital arteries and a localized
extension into the sinuses of Valsalva or expanding aneurysm.11,23"29 In our
with release of aortic valve support experience, medical and surgical man

T a b le V I — C a u s e o f D e a th in G ro u p 2
Type B

Type A
A c u te

C h ro n ic

A c u te

C h ro n ic

T o ta l

T a m p o n a d e — h e m o p e ric a rd iu m
R u p tu re — p le u ra l h e m o r rh a g e
R u p tu re — p e r ito n e a l
h e m o rrh a g e
C e re b ro v a s c u la r a c c id e n t
A o r tic r e g u rg ita tio n
O th e r

8
0

0
0

0
3

0
1

8
4

0
0
1
0

0
0
0
1

0
1
0
0

1
0
0
0

1
1
1
1

T o ta l

9

1

4

2

C a u s e o f d e a th

C au se

A c u te

16 (5 9 % )

Type B

C h ro n ic

A c u te

C h r o n ic

T o ta l

C a rd ia c
C e re b ra l
H e m o rrh a g e

1
2
5

3
0
2

1
0
4

0
0
1

5
2
12

T o ta l

8

5

5

1

19 (2 9 % )
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T a b le V I I 1— In flu e n c e o f M e d ic a l T r e a t m e n t
P rio r to S u rg ic a l T r e a t m e n t o f T y p e B
D is s e c tio n s

N o.

T re a tm e n t

S u rv iv a l,
no. ( % )

M e d ic a l t r e a tm e n t u p to
24 h
M e d ic a l t r e a t m e n t 24 h
to 3 w k
S u rg ic a l t r e a t m e n t o n ly

19
12

16 (8 4 )
10 (8 3 )

T o ta l

32

26 (8 1 )

1

0

T a b le IX —S u rv iv a l

T a b le V I I — C a u s e o f D e a th in G ro u p 3
Type A

agement were equally effective for
acute type B lesions, the survival rates
being 56% and 64% respectively. In
chronic stage B lesions our survival
rate following operation was 94%.
Kidd and associates30 reported a 6.5%
mortality for type B dissections but
stressed the importance of medical
therapy before operation unless there
were signs of impending aortic rup
ture, oliguria or evidence of progres
sive dissection.
The reported success with surgical
management of acute type A and type
B lesions is similar to our experience.6,12"14 Our mortality for chronic
type A lesions (45%) is higher than
generally reported but our 6% mor
tality for chronic type B lesions is
the best reported.
Aortic dissection, especially type A,
is a lethal condition. Early recognition
and appropriate medical or surgical
management, or both, are most im
portant. The presentation of aortic
dissections is complex and should be
borne in mind by physicians and
surgeons, and especially emergency
casualty officers. Pericardiocentesis
can be performed for cardiac tampon
ade; in our series pericardial aspira
tion was infrequently used but did on
occasion afford time for successful

/

T y p e o f d is s e c tio n

N o.

S u rv iv e d ,
no. ( % )

Type A
G ro u p 2
A c u te
C h ro n ic
G ro u p 3
A c u te
C h ro n ic

46

23 (5 0 )

10
3

1 (1 0 )
2 (6 6 )

22
11

14 (6 4 )
6 (5 5 )

Type B
G ro u p 2
A c u te
C h ro n ic
G ro u p 3
A c u te
C h ro n ic

46

34 (7 4 )

9
5

5 (5 6 )
3 (6 0 )

14
18

9 (6 4 )
17 (9 4 )
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surgical management. Early surgical
management is necessary for type A
lesions. Medical management and de
layed surgical management improve
survival in type B lesions. Surgical
management should be properly timed
according to the clinical circum
stances.
References
1. W heat MW j r : T reatm ent o f dissecting
aneurysm s o f the ao rta : curren t status.
Prog Cardiovasc D is 1973; 16: 87-101
2. H irst AE jr , J ohns VJ jr , K ime SW j r :
D issecting aneurysm o f the a o rta : a re
view of 505 cases. M edicine (B altim ore)
1958; 37: 217-79
3. Schlatmann T J, Becker A E : H istologic
changes in the norm al aging a o rta : im
plications for dissecting aortic aneurysm.
A m J C ardiol 1977; 39: 13-20
4. W heat M W jr , Shumacker HB j r : Dis
secting aneurysm . Problem s o f m anagem ent.
C hest 1976; 70 : 650-5
5. D eBakey M E, H enly WS, C ooley DA,
M orris G C , C rawford ES, Beall AC:
Surgical m anagem ent o f dissecting aneu
rysms o f the aorta. J Thorac Cardiovasc
Surg 1965; 49: 130-49
6. D aily PO , T rueblood H W , Stinson EB,
W uerflein RD, Shumway N E : M anage
m ent o f acute aortic dissections. Ann
Thorac Surg 1970; 10: 2 3 7 ^ 7
7. D eBakey M E, C ooley D A, C reech O
j r : Surgical considerations o f dissecting
aneurysm o f aorta. A n n Surg 1955; 142:
586-612
8. H ume D M , P orter R R : Acute dissecting
aortic aneurysm s. Surgery 1963; 53: 122-54
9. W heat M W jr , Palmer RF, Bartley TD,
Seelman R C: T reatm ent of dissecting

aneurysm s of the a o rta without surgery. J
Thorac Cardiovasc Surg 1965; 50: 364-73
10. W hea t M W j r , H a r r is P D , M a l m JR ,
K aiser G, B o w m a n FO j r , P a l m e r R F :
A cute dissecting aneurysm s of the a o rta .
T reatm en t and results in 64 p atients. J
Thorac Cardiovasc Surg 1969; 58: 344-51
11. M cF arland J, W illerson JT, D insmore
RE, A usten W G, B uckley MJ, Sanders
CA , D eSanctis RW : T he medical tre a tm e n t
of dissecting aortic aneurysms. N E ngl J
M ed 1972; 286: 115-9
12. M iller DC, Stinson EB, Oyer P E , R ossiter SJ, Reitz BA, G riepp RB, S humway
NE: O perative treatm en t of aortic dissec

13.

14.

15.
16.

17.

18.

tions. Experience with 125 patients over a
sixteen-year period. J Thorac C ardiovasc
Surg 1979; 78: 365-82
Reul G J, C ooley D A , H allman G L,
Reddy SB, Kyger ER , W ukasch D C : D is
secting aneurysm of the descending ao rta.
Im proved surgical results in 91 p atients.
A rch Surg 1975; 110 : 632^10
A usten W G , Buckley M J, McFarland J ,
D eSanctis RW , Sanders CA: Therapy of
dissecting aneurysms. A rch Surg (C hicago)
1967; 95: 835-42
A ppelbaum A, K arp RB, K irklin J W :
A scending vs descending aortic dissections.
A n n Surg 1976; 183: 296-300
Leonard JC , H asleton PS: D issecting
aortic
aneurysm s:
a
clinicopathological
study. I. Clinical and gross pathological
findings; II. H istopathology of the ao rta.
Q J M e d 1979; 48: 55-76
L in d sa y J j r , H u r s t J W : Drug th erap y
o f dissecting aortic aneurysm s. Some re se r
vations. Circulation 1968; 37: 216—9
Strong W W , M oggio RA, Stansel H C j r :
A cute aortic dissection. Twelve-year m edical
and surgical experience. J Thorac C ardio
vasc Surg 1974; 68: 815-21

19. L arde D, Belloir C, V asile N, F rija J,
F errane J : C om puted tom ography of ao rtic
dissection. Radiology 1980; 136: 147-51

20. G o d w in JD , H ejrfk en s R L , S k io ld eb r a n d
C G , F ederle M P, L ip t o n M J : E valu atio n

of dissections and aneurysm s of the th o ra c ic
a o rta by conventional and dynam ic C T
scanning. Ib id : 125-34
21. G r o s s SC, B arr I, E y ler W R , K h a ja F,
G o l d s t e in S: C om puted to m o g rap h y in
dissection of the thoracic a o rta . Ib id : 135—
46
22. M ills SE, T eja K, C rosby IK , Sturgill
B C : A ortic dissection: surgical and nonsurgical tre a tm e n ts com pared. A n analysis
of seventy-four cases a t the U niversity of
V irginia. A m J Surg 1979; 137: 240-3
23. L indsay J jr , H urst J W : C linical fe a tu re s
and prognosis in dissecting aneurysm o f the
ao rta. A re-appraisal. C irculation 1967; 35:
880-8
24. D a l e n JE , A l p e r t JS, C o h n L H , B lack
H , C o l l in s J J : D issection of th e th o ra c ic
a o rta . M edical o r surgical th e ra p y ? A m J
C ardiol 1974; 34: 803-8
25. P ate JW , R ic h a r d so n RL, E astrid g e C E :
A cute aortic dissections. A m Surg 1976;
42: 395-404
26. L io tta D, H a l l m a n G L , M il a m JD ,
C o o le y D A : Surgical tre a tm e n t o f acute
dissecting aneurysm of the ascending a o rta .
A n n T horac Surg 1971; 12: 582-92
27. H arris PD , B o w m a n F O j r , M a l m J R :
T he m anagem ent of acute dissections of
the thoracic ao rta. A m H eart J 1969; 78:
419-22
28. A ttar S, F ardin R, A yella R, M c L augh
lin JS : M edical vs surgical tre a tm e n t of
acute dissecting aneurysm s. A rch Su rg 1971;
103: 568-73
29. C ip r ia n o P R , G r ie p p R B: A cute re tro 
grade dissection of the ascending th o ra c ic
ao rta. A m J C ardiol 1979; 43: 520-8
30. K idd JN , R e u l G J j r , C o o le y D A , S a n d i 
ford FM , K yger ER i i i , W u k a s c h D C :
Surgical tre a tm e n t of aneurysm s o f the
ascending ao rta. C irculation 1976; 54 (suppl
3 ): I I I - l 18-22

SESAP III Question

134 . A trauma victim has fractures of three ribs anteriorly on the left and a minimal left pneumo
thorax. Peritoneal lavage is positive for blood. The most important step prior to celiotomy is

(A)
(B)
(C)
(D)
(E)

insertion of a nasogastric tube
determination of Po2 and Pco2
transfusion until blood pressure is normal
insertion of a central venous pressure line on the right side
insertion of a chest tube on the left side

For the incomplete statement above select the one answer that is best of the five given.
For the critique of Item 134 see page 165 of this issue.
(Reproduced by' permission from SESAP III Syllabus: Surgical Education and Self-assessment Program
No. 3. For enrolment in the Surgical Education and Self-Assessment Program No. 3, please apply to the
American College of Surgeons, 55 East Erie St., Chicago, IL 60611.)
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Gelfoam
used by a generation of physicians
in hepatic surgery, haemorrhoidectomy,
cholecystectomy and decubitus ulcer

still the only absorbable haemostat that meets all these criteria:
absorbed completely in four to six weeks
safe as a permanent packing in any tissue; won’t interfere with bone

regeneration, cause cyst formation or excessive scar tissue
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stimulates natural clotting and healing of disrupted tissue
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Complications Associated with Use of the
Intra-Aortic Balloon Pump
B.S. G oldman , md , frcs[ c ], facs, T.J. H ill , rn , ccp , G.A. R osenthal , H.E. Scully , md , frcs [ c ],
R.D. W eisel, md , frcs[c ] and R.J. B aird, m d , frcs [c ], facs

The AV C O intra-aortic balloon pump
has been used in 915 patients since
1974 at the Toronto General Hospital.
It was inserted in a retrograde
manner into the descending thoracic
aorta through the common femoral
artery. The authors review the
complications associated with catheter
insertion in 299 patients receiving
balloon pump support between 1977
and 1979; the overall complication
rate was 24.4%. It was impossible to
insert the catheter in 17 patients
(5.7%). The balloon pump was used
in four patient groups: group 1 —
eiectively in patients with unstable
angina, morbid coronary anatomy or
severe left ventricular dysfunction;
group 2 — intraoperativefy in those
with severe ischemia or infarction
after induction of anesthesia or during
the termination of cardiopulmonary
bypass; group 3 — patients in cardio
genic shock with low output after
cardiac surgery or after myocardial
infarction; group 4 — patients with
inoperable coronary disease or severe
left ventricular dysfunction not
managed surgically. The complication
rate was 22.3% for group 1, 16.0%
for group 2, 60.9% for group 3 and
47.6% for group 4. The major com
plications were vascular or septic.
Vascular complications included
aortic dissection (1.3%), perforation
(0.3%), bleeding at the insertion site
(2.3%), femoral or iliac occlusion
(1.0%), thromboembolism (4.3%)
and limb ischemia (5.4%). Local
infection at the femoral insertion
site occurred in 5.7% of cases,
systemic infection in 2.3%.
Recent experience with percu
taneous insertion in 90 patients,
using the Percor or Kontron/AVCO DL
catheters, has also resulted in ischemia

(but not sepsis) (10.0%); perforation
(2.2%) and dissection (2.2%) occurred
only in early use. Complications
of the intra-aortic balloon pump
catheter are significant and are more
common in difficult insertions, peri
pheral vascular disease, low output
or shock states and when prolonged
support is required. Percutaneous
insertion after intial experience and
with use of the long introducer
sheath is rapid, effective and
reasonably safe.
Depuis 1974, au Toronto General
Hospital, la pompe a ballonet intraaortique AV C O a ete utilisee chez
915 patients. Elle a ete inseree de
facon retrograde dans I'aorte
thoracique descendante en passant
par I’artere femorale commune. Les
auteurs passent en revue les
complications associees a I'insertion
du catheter chez 299 patients qui
ont ete soutenus par pompe a ballonet
entre 1977 et 1979; la frequence
globale des complications fut de
24.4%. II a ete impossible d'inserer
le catheter chez 17 patients (5.7%).
La pompe a ballonet a ete utilisee
chez quatre groupes de malades; le
groupe 1 — de facon non urgente,
chez des patients ayant une angine
instable, une anatomie coronarienne
pathologique ou un dysfonctionnement
ventriculaire gauche severe; le groupe
2 — durant ('operation, chez ceux
qui souffraient d'ischemie grave ou
d’infarctus apres I'induction
anesthetique ou a la fin de la
circulation extra-corporelle; le groupe
3 — des patients ayant un choc
cardiogene avec faible debit apres
une chirurgie cardiaque ou apres un
infarctus du myocarde; le groupe 4 —
des patients souffrant d’une maladie
coronarienne inoperable ou d'une
insuffisance ventriculaire gauche ne
pouvant etre traitee chirurgicalement.
La frequence des complications fut
de 22.3% pour le groupe 1, de 16.0%
pour le groupe 2, de 60.9% pour
le groupe 3 et de 47.6% pour le
groupe 4. Les complications majeures
etaient d'ordre vasculaire ou
infectieux. Les complications
vasculaires incluent la dissection de
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I’aorte (1.3%), une perforation (0.3%),
une hemorragie au point d’insertion
(2.3%), une occlusion femorale
ou iliaque (1.0%), une thromboembolie
(4.3%) et I'ischemie d'un membre
(5.4%). Une infection locale au point
d’insertion dans I'artere femorale est
survenue dans 5.7% des cas et une
infection generate dans 2.3%.
L’experience recente de I’insertion
percutanee a I'aide des catheters
Percor ou Kontron/AVCO DL chez
90 patients, a aussi cause de I'ischem ie
(mais pas d’infection) (1 0 % ); les
perforations (2.2%) et les dissections
(2.2%) ne sont survenues qu’en debut
d’utilisation. Les complications de
la pompe a ballonet intra-aortique sont
serieuses et plus frequentes lors
d'une insertion difficile ou en presence
d’une maladie vasculaire peripherique,
d'un etat de faible debit ou de choc,
et quand un soutien prolonge est
necessaire. Apres I’experience initiate,
et avec I'emploi d'une gaine
d'insertion longue, I'insertion
percutanee s'avere rapide, efficace
et raisonnablement sure.

Counterpulsation produced by an in
tra-aortic balloon pump has been
effective in treating refractory myo
cardial ischemia and low cardiac out
put.1-2 Indeed, balloon pump assist
ance in a hypotensive patient after
infarction or cardiac surgery may be
life-saving. The role of counterpul
sation in elective settings is less
clearly defined.3-4 The risks of cathe
ter insertion in a moribund patient dif
fer from those of elective insertion.
Perhaps the greatest application of in
tra-aortic balloon pump assistance has
been for the syndrome of unstable
angina.1-5-6 Because of the diverse
clinical presentation of unstable an
gina, the variable degree of faith in
counterpulsation and the unpredicta
ble response to pharmacologic ther
apy, the insertion of an intra-aortic
balloon pump for this clinical process
may be considered elective, urgent or
even emergent. None the less to ex
change myocardial ischemia for limb
ischemia by insertion of an intra-aortic
catheter is not desirable, so the in
dications must be individualized, de-
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pending on the patient’s clinical
status, response to aggressive phar
macologic therapy and assessment
of the aortoiliac and peripheral vascu
lar tree.
We have used the intra-aortic bal
loon pump at the Toronto General
Hospital since 1974. At different
times in the subsequent years the
device was part of standard therapy
for patients with acute coronary in
sufficiency, left main coronary artery
stenosis, severe left ventricular dys
function or low cardiac output.3 Be
cause of changing patterns of clinical
practice and changing indications for
use of the intra-aortic balloon pump4
we were stimulated to review our ex
perience with complications directly
due to the intra-aortic balloon pump
catheter, inserted either surgically or
percutaneously.
Technique

The intra-aortic balloon pump has
been used in over 1000 patients at
the Toronto General Hospital since
November 1974. The AVCO intra
aortic balloon pump catheter (AVCORoche, Cranberry, Mass.) was in
serted in 915 patients and, more
recently, the Percor (Datascope Corp.,
Paramus, NJ) or Kontron/AVCO DL
catheters in 90 patients. In nearly all
instances the no. 12 French AVCO
balloon catheter was inserted in a
retrograde fashion into the descending
thoracic aorta by direct exposure of
the common femoral artery on the
side of best pulse volume. The cath
eter was secured by a 10-mm Dacron
graft sleeve (Fig. 1). The Dacron was
later used as a patch arterioplasty
after the catheter was removed and a
Fogarty embolectomy catheter passed
proximally and distally. More recent
ly, the Percor or Kontron catheters
have been inserted percutaneously by
the traditional Seldinger technique
(Fig. 2). In a few instances counter
pulsation was instituted by inserting
the balloon pump catheter in the ex
ternal or common iliac artery, the
abdominal or ascending aorta, de
pending on the clinical urgency and
the state of the vascular tree.

either the Percor or Kontron catheters
in 90 patients in 1980 and 1981 was
examined prospectively. It is included
for completeness but not for true
comparison, since the surgical experi
ence and time-frames were not com
parable.
Counterpulsation was used for
various indications in four patient
groups: electively, intraoperatively,
for cardiogenic shock and for medical
reasons.
G ro u p 1

The balloon pump catheter was
inserted electively before operation in
patients with unstable angina, usually
with severely compromised coronary
arteries (e.g., tight stenosis of the left
main coronary artery and blocked
right coronary artery) or severe left
ventricular dysfunction with a low
ejection fraction and markedly im
paired myocardial contractility.
G roup 2

Intraoperatively, the catheter was
placed in patients who had electro
cardiographic evidence of refractory
ischemia or evolving infarction after
induction of anesthesia or during the
termination of cardiopulmonary by
pass grafting.

tral valve rupture or interventricular
septal defect), or with low output
syndrome while in the intensive care
unit had the balloon pump catheter
inserted.
G roup 4

Patients with inoperable coronary
disease or severe left ventricular
dysfunction with resistant ischemic
pain or impending infarction were
supported by the intra-aortic balloon
pump without definitive cardiac sur
gical intervention.
Clinical Review

The frequency of use of the intra
aortic balloon pump is noted in
Table I. The changing patterns of
balloon pump use noted are due to
improved pharmacologic therapy for
unstable angina and to the availability
of the simple percutaneous device;
fewer patients in 1980 and 1981 un
derwent elective insertion, fewer re-

T a b le 1— U s e o f In t r a - a o r t ic B a llo o n P u m p
In s e rtio n

In d ic a tio n (g r o u p )

Group 3

Patients in cardiogenic shock with
low output after myocardial infarction
(often with mechanical complications,
such as left ventricular aneurysm, mi-

S u rg ic a l,
no. ( % )
(n = 2 9 9 )

103 (3 4 .4 )
E le c tiv e (1 )
In tr a o p e r a t iv e ( 2 )
106 (3 5 .5 )
C a rd io g e n ic sh o ck ( 3 ) 69 (2 3 .1 )
21 (7 .0 )
M e d ic a l (4 )

P e r c u taneous,
no. ( % )
(n = 9 0 )
20
23
29
18

(2 2 .2 )
(2 5 .6 )
(3 2 .2 )
(2 0 .0 )

P a tie n ts

Complications of the use of the
intra-aortic balloon pump catheter
were reviewed retrospectively in 299
patients with direct transfemoral
surgical insertion of the AVCO
catheter carried out between 1977
and 1979. Our recent experience
with the percutaneous insertion of
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FIG . I— Insertion of AVCO balloon
pum p catheter through incision in com 
mon fem oral artery.
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fem oral artery.
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quired intraoperative support, but an
increasing number of patients in car
diogenic shock or medical patients
with inoperable disease were sup
ported by counterpulsation in that
period.

tions and (c) septic complications
(Table IV). Inability to insert, dis
section or perforation of the aorta,
and bleeding at the insertion site with
use of the percutaneous balloon pump
catheter have all disappeared as tech
nical experience has increased. The
Results
high complication rate (40.0%) for
percutaneous insertion in an elective
There was no appreciable differ setting was owing to the fact that
ence in the mean duration of balloon these were initial insertions for each
pump assistance for patients who re surgeon. The one instance of bleeding
ceived support through the AVCO from a percutaneous puncture oc
surgically inserted catheter or a per- curred because no local pressure was
cutaneously placed catheter (Table applied to the femoral artery after
II).
catheter removal. A substantial pro
The complication rate associated portion (10%) of patients with percuwith each type of catheter is noted taneously inserted catheters had limb
in Table III.
ischemia during or after insertion.
The specific complications of intra This usually occurred in those with
aortic balloon pump insertion are: demonstrable aortoiliac disease in
(a) inability to insert the balloon whom a surgically placed catheter
pump catheter, (b) vascular complica (AVCO) could not have been passed.
Thus, counterpulsation was made pos
sible in patients with vascular com
promise by the percutaneous or dual
Table I I — Mean Duration of Intra-aortic
lumen catheter, but at the expense of
Balloon Pump Assistance in Days
limb ischemia. The delayed onset of
ischemia or claudication from silent
Insertion
iliac or femoral thrombosis in patients
Percutwho had percutaneous balloon pump
Group
Surgical
aneous
catheters inserted has been particu
1
3.0
3.0
larly disturbing. However, there have
2
2.0
2.8
been no instances of either local or
3
2.4
3.6
4
4.4
3.5
systemic infection with the percutane
ous device despite prolonged circula
tory assistance.
The complication rate of intra-aortic balloon pump insertion (as a per
Table I I I — Complication Rate
centage of the total number of pa
tients) is presented in Table V. The
Insertion
rate for percutaneous insertion in an
elective setting is high because of
Surgical,
Percutaneous,
% (n o ./
accidents that occurred during the
% (n o ./
Group
no. in g ro u p )
no. ingroup)
learning phase. There have been no
such vascular complications since in
1
22.3 (23/103)
40.0 (8/20)
2
16.0 (17/106)
troduction of the dual lumen catheter
4.3 (1/23)
3
60.9 (42/69)
10.3 (3/29)
or
use of the long dilator sheath.
4
47.6 (10/21)
16.7 (3/18)
Intraoperative insertion or inser
tion in patients with cardiogenic

Table IV — Complications of the In tra -a o rtic Balloon Pump C atheter
Insertion
Complication

Surgical, no.
(% ) (n = 299)

Inability to insert
Vascular
Dissection of aorta
Perforation of aorta, iliac arteries
Bleeding at insertion site
Iliac orfem oral occlusion
Distal thromboembolism
Limb ischemia or gangrene
Infection
Local, at insertion site
Systemic bacteremia
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4
1
7
3
13
16

2 (2.2)
2 (2.2)
1 (1.1)
1 (1.1)
0
9 (10.0)

17 (5.7)
7 (2.3)

/

Discussion
Use of the intra-aortic balloon
pump for diastolic augmentation and
systolic left ventricular unloading, al
though clearly of demonstrable bene
fit to patients with refractory myo
cardial ischemia, impending infarc
tion or cardiogenic shock, is associ
ated with an important number of
vascular complications as has been
noted in other reports.7'13 These com
plications are more common in ur
gent and emergent insertions. The
notable hemodynamic benefit of
intra-aortic balloon-pump assistance
in an acutely ill patient overshadows
the risk of insertion. In elective use,
however, the risk of the balloon pump
catheter should be negligible and
must be compared with its potential
benefit. Particular care in insertion
is required whenever there is clinical
evidence of aortoiliac or peripheral
vascular occlusive disease.
Although we have not made a
statistical comparison of the com
plication rate in the two series of
patients who have undergone dif
ferent balloon pump insertions at
different times in our clinical experi
ence, it appears that the percutaneous
balloon pump catheter is better toler
ated and is associated with fewer peri
pheral vascular complications and less
threat of systemic infection, despite
prolonged use. The dangers of per
foration and dissection are real, parti
cularly in inexperienced hands, but
may be obviated by the use of per
cutaneous catheters with a central
lumen and guide-wire stylette. The
rapidity of percutaneous insertion and
the fact that it can be carried out in
any part of the hospital without sur
gical incision, have broadened the in
dications for balloon pump assistance

Percutaneous, no
( % ) ( n = 90)

17 (5.7)
(1.3)
(0.3)
(2.3)
(1.0)
(4.3)
(5.4)

shock has been done much less fre
quently with the percutaneous method
than with surgical insertion. The
complication rate in medical patients
is equal and relates presumably to
the long duration of balloon pump
support.

Table V— Complication Rate

(4.4)

0
0

Insertion

Group

Surgical,
%
(n = 299)

P erc u t
aneous, %
(n = 90)

1
2
3
4

7.7
5.9
14.0
3.3

8.9
1.1
3.3
3.3
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in our hospital. This may create an
adverse situation in which inexperi
enced physicians may attempt to in
sert the balloon pump catheter with
catastrophic results. We restrict per
cutaneous insertion to the cardio
vascular surgical staff to minimize
such complications. We emphasize
the careful passage of the I guide
wire and the use of the long sheath
(37.5 cm) or dual lumen catheter in
patients with suspected aortoiliac dis
ease. Heparinization by the intra
venous route is maintained in all
patients. The incidence of limb
ischemia and delayed thrombosis,
perhaps from considerable trauma to
the intima during introduction of the
guide wire and sheath introducer, re
mains an important problem.
Insertion of the AVCO intra-aortic
balloon pump catheter through a
Dacron sleeve created a nidus for
infection and that sleeve when used
as a patch arterioplasty remained a
focus for chronic sepsis or arterial
thrombosis. Therefore, we often used
a simple purse-string, a stump of
saphenous vein or a pericardial
tube.13 Although we no longer use a
surgically inserted balloon pump
catheter, occasionally we expose the
femoral artery for direct puncture
in an obese patient or a patient on
cardiopulmonary bypass, rather than
risk arterial trauma from blind per
cutaneous insertion.
Complication rates vary with the
diligence with which they are sought.
Autopsy is often not carried out and
the incidence of local arterial trauma,
dissection and perforation are diffi
cult to assess. Probably, our results
for the percutaneous insertion are
more accurately known than those
for surgical insertion, since the per
cutaneous catheters were all studied
prospectively, following our earlier
review of complication rates for the
surgically inserted catheters.
The purpose of this communica
tion was not to compare our com
plications and complication rate with
those of other reports, but to examine
our own experience with the evolu
tion of technology and indications.
The incidence, nature and sequelae
of intra-aortic balloon pump com
plications have been similar in other
reported series; most authors caution
against the liberal use of a percu
taneous balloon pump catheter in
serted by casually trained personnel.” -M
Addendum

Since submission of this manuscript,
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we have had experience with percutane
ous insertion of the balloon catheter in
100 more patients without any instances
of dissection, perforation, bleeding, sep
sis or embolism. Ischemia without con
sequence has occurred in six patients.
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This study compares the effects on
intimal hyperplasia of different
methods of manipulating a vein graft
before using it as an arterial
substitute. Grafts that were denuded
of endothelium showed the most
intimal hyperplasia, while those that
were washed with saline, dilated with
saline or crushed did not differ
appreciably from each other with
respect to the degree of intimal
hyperplasia. The hyperplasia was well
developed and stabilized at 3 weeks,
which coincided with restoration of
the endothelial surface. The similarity
between the last three methods of graft
manipulation suggests that minor
endothelial disruption produced at
the time of harvesting the vein is
equalized after insertion of the vein
into the arterial circulation.
Cette etude compare les effets de
differentes methodes de manipulation
sur I'hyperplasie de I'intima d'un
greffon veineux, avant son utilisation
comme substitut d’un segment arteriel.
Les greffons qui ont ete denudes de
leur endothelium ont montre le
plus d’hyperplasie de I’intima, alors
que ceux qui ont ete laves au solute
physiologique salin, dilates au solute
physiologique salin ou broyes n'ont
pas montre de differences appreciates
entre-eux. L'hyperplasie de I'intima
etait bien developpee et stabilisee
apres 3 semaines, periode coi'ncidant
avec la restauration de la surface
endotheliale. La similarite des trois
dernieres methodes de manipulation
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des greffons indique que les ruptures
endotheliales mineures produites
au moment du prelevement de la
veine sont egalisees apres insertion
de la veine dans la circulation
arterielle.

The use of autogenous vein as an
arterial substitute was first described
by Carrel and Guthrie1 in 1906.
Since then, the technique has been
used extensively for arterial recon
struction. Microscopic examination
of grafts removed at autopsy has
shown that 1 month after insertion
all have developed a thickening of
the subendothelial layer due to
proliferation of smooth muscle cells
and fibroblasts.2 This process of in
timal hyperplasia can lead to stenosis
and occlusion of the graft.3’4
One phenomenon common to all
free vein grafts is endothelial disrup
tion during harvesting with subse
quent exposure of subendothelial tis
sues to which circulating platelets
adhere.5 Adherent platelets release a
factor that stimulates the growth of
smooth muscle cells6 and is apparently
inhibited by a heparin-like substance
secreted
by vascular endothelial
cells.7 These findings suggest that the
most severe intimal hyperplasia would
occur in vein grafts denuded of
endothelium before arterial interposi
tion and that the progression of in
timal hyperplasia would cease once
the endothelial surface had been re
stored.
The present study was designed to
assess the production of intimal hy
perplasia by various methods of
damaging the endothelium of vein
grafts, to study the relation between
restoration of the endothelium in the
grafts and intimal hyperplasia and to
document the progression of intimal
hyperplasia over a period of 9
months.

Material and Methods
The carotid and femoral arteries of
a dog were replaced segmentally with
5-cm lengths of cephalic vein ob
tained from the same dog. Each
vein was manipulated differently be
fore random replacement of excised
segments of arteries. Forty-eight dogs
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were allocated in random fashion to
eight groups of six animals each.
Each group of dogs was sacrificed
at different times after operation: at
3, 6, 9, 12, 18, 24, 30 and 36 weeks
respectively. After sacrifice the ex
tent of re-endothelialization and the
amount of intimal hyperplasia present
were measured. The data for average
intimal thickness and lumen were
subjected to a repeated-measures
(split-plot) analysis of variance. A
posteriori comparison of means was
made using the Newman-Keuls test.8
O p e r a tio n

Under general anesthesia, a 10-cm
length of cephalic vein was excised
from each foreleg and bisected, giving
four 5-cm grafts. They were stored
at room temperature in normal saline
containing heparin (10 units/ml) for
30 minutes to W i hours. Then each
vein graft was randomly allocated to
one of four different manipulations:
one vein was merely washed with sa
line and not distended; the second was
forcibly dilated with saline; the third
was crushed along its length by a hemostat and the fourth had the endo
thelium stripped off by passing a
plastic rod through its lumen several
times (Fig. 1). After systemic heparin
ization (100 units/kg), 5-cm lengths of
each dog’s common carotid and com
mon femoral artery were excised and
replaced by a segment of vein, ran
domly chosen, by end-to-end anas
tomoses using continuous 6-0 poly
propylene suture. The heparin effect
was not reversed.
G r a ft P a te n c y

The patency of the grafts was
checked each week by palpation and
by Doppler ultrasonography.
S a c r ific e

Under general anesthesia both sub
clavian arteries and one external
jugular vein were cannulated. Four
litres of oxygenated Locke-Ringer’s
solution at 3 7 °C were then infused
intra-arterially at a pressure of 120
mm Hg whilst the dog was exsangui
nated through the external jugular
vein. On completion of the normo-
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volemic exsanguination, a further
dose of sodium pentobarbital (10
mg/kg) was given intravenously be
fore infusing 4 litres of fixative (4%
formaldehyde and 1% glutaraldehyde
at pH 7.3) at 120 mm Hg pressure.
Specimen Preparation
The grafts and segments of ad
jacent arteries were dissected and
divided transversely into five seg
ments; segments 1 and 5 contained
the anastomosis at each end and the
adjacent artery while segments 2, 3
and 4 consisted of equal lengths of
the graft.
Light Microscopy
Sections of the arterial portions of
segments 1 and 5 and of vein graft
segments 2, 3 and 4 were imbedded
and cut. They were stained with
hematoxylin and eosin, Masson trichrome and elastic van Gieson. Using
a screw micrometer attachment we
measured the luminal diameter and
intimal thickness of each section in
two planes at right angles. One of
these measurements included the area
of maximal intimal hyperplasia. The
measurements were performed by one
of us (NEM) without knowledge of
the method of graft manipulation and
time of sacrifice.
Scanning Electron Microscopy
The central 5 mm of segment 3

from each patent graft was processed
for scanning electron microscopy. It
was first opened longitudinally and
glued flat on a cover glass using
cyanoacrylate glue. Subsequently the
mounted samples were postfixed in
osmium tetroxide, dehydrated in
graded ethanol, critical-point dried
from carbon dioxide, mounted on a
scanning electron microscope stub
with double-sided tape, gold coated
and viewed in a scanning electron
microscope. Low-power photomicro
graphs were made of the entire
specimen to assess the extent of en
dothelial cover. The areas of endo
thelial loss were traced onto squared
paper and recorded as a percentage
of the total area of the specimen.
Results

36 weeks only 9% of the stripped,
64% of the dilated, 70% of the
control and 71 % of the crushed
group were patent (Fig. 2). There
was no significant difference between
the latter three groups.
Residual Endothelial Loss
Of the 147 specimens processed
for scanning electron microscopy,
9 (6%), distributed throughout the
series, were unsuitable for assessment
of residual endothelial loss for tech
nical reasons. The extent of residual
loss varied within each group at
each interval and did not conform to
a normal distribution. The median
was therefore used as the summary
statistic (Fig. 3). The extent of resi
dual endothelial loss, even in the

Graft Patency
By the life-table method, 86% of
saline washout and crushed grafts
and 84% of the dilated grafts were
found to be patent at sacrifice, but
only 38% of the stripped grafts were
patent. In the stripped group, six
grafts (12%) became occluded with
in the first week after implantation;
this probably represents a primary
thrombosis at the time of insertion.
At 12 weeks only 50% of the
stripped group, but over 90% of the
other three groups, were patent. By

FIG. 2— Patency of grafts calculated
by life-table method.

FIG. 1—Scanning electron-microscopic appearance of veins before insertion. Centre: normal venous endothelium. A:
saline washout. Endothelium is swollen and many cells have separated. B: saline distension. Exaggeration of appearance
shown in A. C: crushed vein. Cells are swollen and separated. Grooved caused by jaws of hemostat is visible. D: stripped vein
Subintimal tissues are exposed (centre X1240, A, B, C and D X620, enlarged 5%).
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stripped group, was very small from
3 weeks after operation onwards
(Fig. 3). The extent of loss did dimin
ish slightly with time, but this was
not statistically significant. There
was also no significant difference be
tween the groups at each interval.
Only in one graft was the typical
platelet monolayer with superimposed
leukocytes seen. All the other grafts
with endothelial defects were devoid
of platelets, the exposed subendo
thelium being covered with a layer
of amorphous material. There was
no relation between the amount of
intimal hyperplasia present and the
extent of endothelial loss.
Intimal Hyperplasia of the Vein
Since the occlusion of the graft
made it impossible to measure in
timal hyperplasia accurately in the
majority of the veins, only dogs in
which all four grafts were patent
were used for the analysis. Only
14 of the 24 dogs studied for the
first 12 weeks met this requirement.
For weeks 18 through 36, because
of the high rate of occlusion of
stripped grafts, comparisons were
made only among the grafts washed
through with saline, dilated or
crushed. Only 15 of 24 dogs main
tained patency with these manipula
tions (exclusive of those with stripped
veins) after 12 weeks. While the num
ber of animals analysed per week
was unequal, balance for comparing
manipulations and segments was
maintained. Therefore, analysis meth
ods for unequal group size were used.
Furthermore, since a high correla
tion was found between mean intimal
thickness and its standard deviation,
a logarithmic transformation was
applied to the data before analysis
to stabilize variance.
In the first 12 weeks, intimal hy
perplasia developed maximally in the
stripped grafts with a mean intimal
thickness of 0.073 mm compared

F IG . 3—Residual endothelial loss ac
cording to type of m anipulation and
tim e after insertion.
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with mean responses for the crushed,
dilated and saline manipulations of
0.048 mm, 0.043 mm and 0.019
mm, respectively. Only the difference
between the stripped and saline
groups was significant (P < 0.05).
For individual graft manipulations
there was no difference in intimal
hyperplasia between the proximal,
middle or distal portions of the grafts
(Fig. 4). The amount of intimal hy
perplasia in the artery proximal and
distal to the graft was significantly
less than that in the vein and there
was no difference between the proxi
mal and distal arteries. Because the
vein dilated, the lumen was not af
fected by intimal hyperplasia but the
lumen of the proximal and distal
parts of the artery were reduced to
a moderate extent by the hyperplasia.
The mean lumen of the vein grafts
was 3.75 mm compared with 2.96
mm for the arteries.
The progression of intimal hyper
plasia in the vein grafts with time
was not statistically significant. How
ever, in veins stripped of endothe
lium, intimal hyperplasia rapidly pro
gressed to a maximum of 0.117 mm
at 6 weeks (Fig. 5). In the other
groups, intimal hyperplasia was rela
tively stable for the first 12 weeks,
but thereafter there was a consistent
increase up to the 24th week. In
patent grafts neither the lumen of
the vein nor the lumen of the artery
changed with time.
D iscussion

This study shows that the act of
stripping the endothelium of a vein
graft and exposing the subintimal
connective tissue before using the
vein as an arterial subsitute results
in a high rate of occlusion and ma
jor intimal hyperplasia. It has previ
ously been shown that the exposed

FIG . 4— Intim al hyperplastic re 
sponse according to type of m anipula
tion and location along graft. PA =
proximal arterial, DA = distal arterial.
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subintimal connective tissue is rap
idly covered by adherent platelets
and fibrin and if this process con
tinues, thrombosis of the graft occurs
in the early phases.5 The adherent
platelets release a factor that stimu
lates the growth of smooth muscle
cells. It permeates the vein graft wall
and is also released into the serum.6
Several hours after the initial platelet
monolayer has been formed, how
ever, it apparently disappears and the
exposed subendothelial tissues are no
longer attractive to platelets.5
The relation between endothelial
loss and regeneration, and intimal
hyperplasia is not entirely clear.
Fishman and associates9 showed that
intimal hyperplasia was a response
to endothelial loss and in arteries it
occurred maximally at sites that were
the last to be endothelialized after a
standard injury was produced. Re
cently, however, Burns and asso
ciates10 showed that the intimal hyper
plasia following removal of endo
thelium in the rabbit aorta was self
limited, even in the absence of a
restored cover of endothelial cells
and that the hyperplastic response
reached a maximum about 2 months
after the initial injury. Castellot and
associates7 showed that nonconfluent
bovine endothelial cells secreted a
substance that promoted smooth
muscle cell growth, but confluent
bovine endothelium inhibited this
growth. A heparin-like substance was
identified in the media from which
confluent endothelial cells grew. In
our study the endothelium was al
most completely regenerated at 3
weeks; nevertheless, the maximum
intimal hyperplasia was found at 6
weeks, in veins stripped of their
endothelium. For grafts in which the
initial endothelial damage was less
severe, the increase in intimal hyper
plasia after 3 weeks was minimal.
This tends to substantiate the theory
that confluent endothelial cells exert

F IG . 5— Progression of intim al hyper
plasia with time.
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an inhibitory effect on intimal hyper
plasia.
The best method of harvesting
veins has been studied using scanning
electron microscopy; the appearance
of venous endothelium was an in
dicator of damage.11’12 These studies
focused on the effect of various dis
tending media and distending pres
sures. The results were variable. We
found no difference in the occlusion
rate, the amount of intimal hyper
plasia or its progression between veins
that were manipulated by such widely
differing methods as saline washout,
overdistension with saline and crush
ing of the graft. This suggests that
variable degrees of endothelial dis
ruption, short of total denudation at
the time of harvesting equalize after
the vein is inserted into the arterial
circulation. We have obtained some
support for this by observation of
the early changes in veins grafted to
arteries (Smith RC, Belbeck LW,
Gunstensen J: Unpublished data). We
showed that minor separations of en
dothelial cells during harvesting ra
pidly progressed after the vein was
inserted into the artery, by the insinu
ation of leukocytes under the endo
thelial cells and denudation of the
endothelium 6 to 7 hours after in
sertion.
We were unable to demonstrate
adherent platelets on any of the ex
posed subendothelium. This suggests

that the long-term use of antiplatelet
agents to curtail the development of
intimal hyperplasia may be of limited
value unless the antiplatelet agents are
given before operation, thus prevent
ing the initial platelet adherence to
the graft.
Conclusions

Removal of the endothelium of a
vein graft before using it as an
arterial substitute results in a major
degree of intimal hyperplasia and a
high rate of graft occlusion. The in
timal hyperplasia occurs early and
is present 3 weeks after operation.
Restoration of graft endothelium is
almost complete at 3 weeks and the
intimal hyperplastic response slows
thereafter.
The use of saline for graft wash
out is as damaging to the graft as
major mechanical trauma, such as
crushing or overdistending the graft.
Attempts to reduce intimal hyper
plasia must focus on methods of
preserving the endothelium during
removal of the vein for grafting.
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SESAP III Critique
ITEM 134
This patient has sustained significant thoracic and abdominal trauma, and requires
celiotomy to define the source of intraperitoneal bleeding. The presence of a pneu
mothorax on the left indicates the lung has been injured, probably by the fractured
ribs. Insertion of a chest tube is important to prevent the development of a tension
pneumothorax during positive pressure anesthesia. Insertion of a central venous
pressure line might be helpful in monitoring volume replacement but is not mandatory.
Inserting a nasogastric tube and obtaining the arterial blood gases are useful steps,
but are not imperative. To transfuse such a patient until his blood pressure is normal
may be impossible until definitive control of hemorrhage is accomplished via celiotomy.
E
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134/1. Rutherford RB: Thoracic injuries, in Ballinger WF II, Rutherford RB, Zuidema
GD, et al (eds): The Management of Trauma, ed 2. Philadelphia, WB Saunders Co,
1973, p 359
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Symposium on Trauma
1. Controversies in the Management of
Pulmonary Contusion
G len A. T aylor , m d , f r c s [ c ], H en sley A. M il l e r , m b , bs , f r c s [ c ], H arold S. S h u l m a n , m d , f r c p [ c ],
J ohn L. D e L acy, m b , bs , f r c p [ c ] and R o bert M aggisano , m d , f r c s [ c ]

Most polytraumatized patients with
lung contusion also have injury to
the chest wall. Both are serious
but the lung contusion is most
important in contributing to respiratory
failure. A small and localized injury
to the lung leads to generalized
edema in surrounding lung and even
in the opposite lung. The permeability
of capillaries is affected and there
is an outpouring of fluid through a
leaking pulmonary membrane.
Diagnosis is easy when the
condition is straightforward and
severe, but may be complicated in a
confused or unconscious patient
with or without head, abdominal and
orthopedic injuries producing shock.
Pulmonary aspiration and pneumonia
may cloud the issue.
Aggressive chest physiotherapy
combined with the reduction of pain
by local intercostal blockade or
epidural anesthesia may obviate the
need for mechanical ventilation.

Pulmonary edema is managed by
fluid restriction, the use of colloid
in resuscitation and the judicious
use of diuretics. Steroids are given
initially to stabilize the leaking
pulmonary membrane.
La plupart des polytraumatises
souffrant de contusion pulmonaire ont
aussi des blessures de la cage
thoracique. Les deux sont importantes
mais la contusion pulmonaire Test
davantage car elle contribue a une
insuffisance respiratoire. Une petite
lesion pulmonaire localisee entraine
un oedeme generalise du poumon
environnant et meme du poumon
oppose. La permeabilite des capillaires
est affectee et il y a epanchement
a travers une membrane pulmonaire
qui laisse echapper le liquide.
Ouand I'atteinte est tranche et
grave, le diagnostic est facile, mais
il peut etre complique chez un
malade confus ou inconscient et qui
pourraient avoir les blessures a la
tete, a I'abdomen et les blessures
orthopediques produisent un etat choc.
Une aspiration pulmonaire et une
pneumonie peuvent assombrir le
resultat.
On peut remedier a la ventilation
mecanique par une physiotherapie
thoracique agressive associee a une
reduction de la douleur par anesthesie
locale intercostale ou anesthesie
epidurale. L’oedeme pulmonaire est
traite par restriction liquidienne,
I'emploi de substances colloi'dales pour
la reanimation et I’usage judicieux
de diuretiques. Au debut, on administre
des steroi'des pour stabiliser
I'epanchement de la membrane
pulmonaire.
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Patients with pulmonary contusion
seen in the emergency trauma resus
citating room have usually been in
volved in a motor vehicle or vehicle/
pedestrian accident in which there
has been rapid deceleration or direct
blunt trauma to the chest wall. 1"5 In
juries to lung tissue from penetrating
wounds and shock waves have a simi
lar pathophysiology. 8' 8 The patients
often have major trauma to other
systems. 9’10
Pure pulmonary contusion without
other thoracic injury can occur in
children and young adults. 11’12 How
ever, most of these polytraumatized
patients have injuries to the chest
wall. Depending on the severity and
site of injury, fractures may result in
instability and flail chest. 13 Manage
ment of the chest wall injury by
mechanical assisted ventilation has
been emphasized. 1 4 1 6 Recent reports
suggest that underlying lung contu
sion is the most important factor con
tributing to respiratory failure in
these patients. 17 This has led to con
troversy in the management of such
injuries. 16
Pathophysiology

The mechanisms implicated in the
production of pulmonary contusion
include: distension of the airways by
sudden pressure changes, the shear
ing of alveolar tissue from the heavier
underlying bronchial tree due to iner
tial forces and the spalling effect, and
the disruption of the liquid—gas in
terface. 19
Trinkle and colleagues20 showed
experimentally that a small localized
injury to lung tissue leads rapidly to
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generalized edema in surrounding
lung. Progressive changes have also
been observed in the opposite lung,
clinically and experimentally; these
originally were attributed to contrecoup . 7,21,22 Although they contain
areas of atelectasis and consolidation,
they are not thought to be directly
traumatized; nevertheless, they are im
portant in producing shunting and
hypoxia in severe contusion.23,24 It
has been postulated that these
changes result from the escape of
blood into the bronchial tree , 25,26 in
creased capillary permeability23 and
alterations in alveolar surfactant with
atelectasis. 27
These findings indicate that com
plex mechanisms must be involved.
Progressive edema, atelectasis and
resulting changes in pulmonary con
tusion may have pathophysiologic
pathways similar to those seen in
the adult respiratory distress syn
drome , 28,29 in which progressive edema
has been attributed to capillary leakage 30-32 'phg exact pathophysiology
of the capillary leak is not known.
It is probably a combination of many
intravascular and local tissue reac
tions with injury to the endothelium .33
Platelets aggregate in the pulmo
nary vascular bed because of dis
seminated intravascular coagulation2’34
or because unfiltered blood is used
during resuscitation.25,35’36 This aggre
gation may trigger a smooth-muscle
response both in the vascular bed
and airways,37 39 resulting in abnor
malities of ventilation-perfusion. Al
so, the platelet release reaction inter
acts with other substances such as
complement,46 ADP and ATP ,41 his
tamine,42 serotonin43 and prostaglan
dins,44 all of which affect smooth
muscle and permeability of capil
laries.
Because these mechanisms may
play a role in the pathophysiology
of pulmonary contusion, treatment
should be directed at controlling the
leaking pulmonary membrane.

findings may not indicate the severity
of the injury . 11 A diagnosis of pul
monary contusion should be made
only when a patient has suffered
blunt trauma and the roentgenogram
shows alveolar disease. This infiltra
tion is nonsegmental in distribution.
The contusion is usually demonstrated
in the initial films and may progress
initially but should begin to clear in
48 to 72 hours4,45,46 (Fig. 1).
It is important to consider other
pulmonary complications that may be
present in these patients. Pulmonary
aspiration may occur shortly after the
injury and become complicated by
pneumonia within 48 hours. The
emergency physician should always be
aware of the possibility of pulmonary
aspiration in any patient with multiple
trauma, particularly those with head
and chest injuries. The presence of
gastric secretions or blood in the oro
pharynx or upper airway is a strong
indication of pulmonary aspiration.
Fiberoptic bronchoscopy not only con
firms the diagnosis but also is im
portant in the management of pul
monary aspiration by clearing the air
ways.
Adult respiratory distress syndrome
is a complication that begins 24 to
72 hours after injury. It can mimic

General Management (Table I)
Patients with pulmonary contusion
must be considered critically ill and
should be managed in an intensive
care facility for the monitoring of
pulmonary function, cardiovascular
stability and other associated injuries.
Bronchial toilet is essential for
initial control of the airway and sub
sequent management of atelectasis
and pneumonia.
Fractured ribs and instability are
the main associated chest wall prob
lems. Pain and loss of mechanical
advantage dissipated in the paradox
results in the accumulation of bron
chial secretions.
Systemic narcotics may be used to
relieve the pain. However, the high
doses necessary often cause respira
tory or autonomic depression and
their use may be impractical in the
presence of head injury. Other effec
tive methods are the repeated use of
local intercostal blocks with longacting local anesthetics (Marcaine).
the use of epidural anesthesia and of
narcotics epidurally. The epidural
techniques require the instillation of
agents that provide prolonged anal
gesia when injected into the epidural
space. Restoration of respiratory
Table I— Clinical Measures in the
Management of Pulmonary Contusion

Diagnosis
The clinical diagnosis of pulmo
nary contusion is obvious when
frothy red edema fluid exudes from
the endotracheal tube. The roent
genogram shows widespread air space
disease. However, this clinical picture
is uncommon. The patient often
presents with a head injury, is con
fused or unconscious and has intra
abdominal and orthopedic injuries re
sulting in shock. The lung injury may
be complicated by the presence of
a pneumothorax, and the radiologic
168

fluid overload or pulmonary edema,
beginning as a vascular plethora or
indistinct changes, progressing to
widespread and confluent air space
disease. However, the syndrome de
velops later and clinical evidence of
respiratory failure precedes the radiologic changes. Similarly, clinical im
provement may precede radiologic
resolution of the syndrome, which
takes some weeks to occur.
Atelectasis and pneumonia also
may complicate the course of the
unconscious or immobilized patient.47
Head injuries produce severe pul
monary edema, worsening the already
existing contusion.48,49

Fig. 1b
FIG. 1— (a) Initial film following
chest trauma (motor vehicle accident)
demonstrates bilateral nonsegmental con
solidation of alveoli with confluence
along left side of chest laterally, (b)
Film 24 hours later shows complete
clearing of right-sided consolidation and
considerable clearing of left side. (Film
obtained on day 3 showed clear lungs
bilaterally.)
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Monitoring in intensive care unit
Closed chest drainage
Relief of pain*
Oxygenation
Physiotherapy
Fluid restriction — colloid*
Administration of:
Steroids*
Diuretics*
Antibiotics*
Mechanical ventilation with continuous
positive airway pressure*
‘Controversial.
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function after epidurally administered
narcotics is more effective than after
intravenously administered narcotics.50
The narcotic dose is 2 to 5 mg of
morphine (without preservatives) di
luted in 10 ml of saline. This gives
rapid relief of pain for 12 to 24
hours without noticeable side-ef
fects.51 In particular, no respiratory
or autonomic depression results.
Aggressive
physiotherapy,
fre
quent suctioning and bronchoscopy
if necessary all will aid in removing
accumulated secretions.
Specific Management

Ventilation
Hagen52 in 1945 reported the suc
cessful treatment of a patient with
flail chest using the Drinker respi
rator. Jensen53 introduced continuous
pressure oxygen therapy but Avery
and associates54 in 1956 confirmed
the value of positive-pressure ventila
tion with a volume-cycled ventilator
as an efficient way of stabilizing the
chest wall. These measures reduced
the mortality resulting from the ex
ternal and internal fixation tech
niques, but patients still died of what
was described as the “stiff lung syn
drome”. These earlier reports did not
clearly define the distinction between
the underlying pulmonary condition
(pulmonary contusion, atelectasis,
adult respiratory distress syndrome)
and the chest wall injury. The use
of intermittent mandatory ventila
tion with continuous positive airway
pressure is indicated in severe chest
injuries and may help control the
underlying edema and closure of air
ways.15 However, aggressive meas
ures for controlling the pulmonary
contusion may obviate the need to
ventilate the patient with uncompli
cated pulmonary contusion.17,55
Control of the “Capillary
Leak Syndrome”
Fluid replacement.—Control of the
progressive edema must begin im
mediately. In the treatment of shock,
controversy exists as to the type of
fluid (colloid or crystalloid) to be
administered.56 We believe that early
resuscitation with colloids in the form
of blood products is important in
reducing this water leak. Crystalloids
and water are restricted. Albumin
suspension, type-specific plasma and
cross-matched blood, when available,
are given early. The use of O-negative blood is of value but is restricted
to the severely shocked, unrespon
sive patient.57 In the severely injured
patient a Swan—Ganz catheter is in
VOLUME 25, NO. 2, MARCH 1982 /

serted early. The wedge pressure,
cardiac output, urine output, serum
osmolality and serum oncotic pres
sure are measured to determine the
volume loading of these patients.
Pharmacologic agents.—The only
agents that are able to affect some of
the interactions previously described
are steroids. Platelet aggregation58
and leukocyte interaction59 have been
blocked by cortisone. Complement
system activation50 is effected experi
mentally by high doses of steroids, but
controlled clinical trials have not been
done for trauma or pulmonary con
tusion. However, Schumer61 demon
strated improved survival in patients
who received steroids in a surgical
intensive care unit. The recommended
dose is 30 mg/kg prednisolone im
mediately, repeated in 2 to 3 hours
if the pulmonary contusion worsens.
It must be emphasized that steroids
are not given beyond this point, since
the main pharmacologic action is in
the early phase of the developing
alveolar leak.
A diuretic (furosemide) is used: (a)
because many patients have been
overloaded with fluids by crystalloid
and water infusion during their trans
port or immediate resuscitation and
(b) because furosemide reduces pul
monary venous constriction, thus
lowering the hydrostatic pressure in
the capillary bed long before diuresis
occurs.52 This is thought to be a direct
action on the smooth muscle. Very
large doses are unnecessary and,
when monitoring of fluid loading is
available, 40 to 80 mg of furosemide
should be given. Diuresis is moni
tored closely for several days.
Antibiotics have not been given
routinely. Richardson and colleagues53
have demonstrated decreased bac
terial clearance following experi
mental pulmonary contusion. This
work suggests a useful role for anti
biotics, particularly if steroids are
used.
Conclusions

over the ensuing 24 to 48 hours, the
diagnosis of contusion is more cer
tain.
In the management of pulmonary
contusion, aggressive physiotherapy
and conservative measures for the
relief of pain may obviate the need to
ventilate the patient even in the pres
ence of appreciable flailing of the
chest wall. One of the most efficacious
of these measures is epidural anes
thesia.
In controlling the pulmonary cap
illary leak, attention should be di
rected to the types of fluid admin
istered. Crystalloid restriction is
advocated. It is necessary to use
blood products.
Pharmacologic agents that control
the capillary leak syndrome by block
ing the interaction of amines (steroids)
and altering the hydrostatic pressure
(furosemide) are used.
Antibiotics may be indicated be
cause of the decreased bacterial
clearance.
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2. Orthopedic Injuries of the Lower Limb
and Trunk in Multiple System Trauma
Stewart I. Bailey,

There is a tendency in the patient
who has suffered multiple injuries
to overlook the less obvious or less
striking injury. The spine may be
injured but the injury not recognized
if the clues that are present on
roentgenograms are ignored. There
may be an increase in the interspinous
distance with or without minor body
compression in abdominal injuries due
to seat-belts. Apparently minor
fractures of transverse processes may
indicate retroperitoneal injury severe
enough to cause important urologic
damage; when the 5th transverse
process is fractured there may also
be a fracture of the sacrum. Pelvic
fractures may be accompanied by
neurologic involvement.
Fracture of a lower limb shaft does
not eliminate the possibility of major
disruption of knee ligaments.
Swelling of the knee is the clue.
An aggressive approach to the
stabilization of fractures is advised,
so that the treatment of other organs
and reconstruction of blood vessels
may more effectively be carried out.
Compound fractures retain their high
priority for early treatment, even
in the presence of other important
injuries.

abdominales causees par une ceinture
de security. Une fracture apparemment
mineure des apophyses transverses
peut indiquer une blessure retroperitoneale suffisamment grave pour
causer des dommages urologiques
importants; quand la 5e apophyse
transverse est fracturee, il peut aussi
y avoir fracture du sacrum. Les
fractures pelviennes peuvent etre
accompagnees d'une atteinte
neurologique.
Une fracture du corps d'un os des
membres inferieurs n'exclut pas la
possibility d’une rupture importante
des ligaments du genou. L'inflammation
du genou est I'indice d'une telle
blessure.
On conseille d'aborder la fixation
des fractures de faqon agressive de
sorte que le traitement des autres
organes et la reconstruction des
vaisseaux sanguins puissent etre
pratiques plus efficacement.
Les fractures ouvertes conservent
leur priority et doivent etre traitees
immediatement, meme en presence
d'autres blessures importantes.

Appropriate management of ortho
pedic injuries to the lower limb and
trunk in multiple system trauma de
pends on early recognition and cor
rect interpretation of clinical and ra
diologic findings. Patients with mul
tiple injuries are frequently in distress
when first seen and many important
musculoskeletal injuries are disre
garded or overlooked. The recogni
tion of seemingly minor radiologic
and clinical findings often holds the
key to detection of more important
underlying trauma as well as to proper
management of the patient. Examples
of such injuries will be discussed. I
shall also consider the role of early
aggressive stabilization of fractures in
the care of patients with multiple in
juries. In this area much controversy
still exists as to timing, indications and
techniques for aggressive operative
treatment.

Chez le patient qui souffre de blessures
multiples, il y a tendance a oublier
celles qui sont moins evidentes ou
moins saisissantes. La colonne
vertebrate peut etre atteinte mais la
blessure echappe au diagnostic si
les indices presents a la radiographie
sont ignores. II peut y avoir
augmentation de I’espace intervertebral
avec ou sans compression du corps
vertebral dans les cas de blessures

* Assistant professor
of surgery,
University of Western Ontario,
London, Out.

Presented at the 49th annual meeting
of the Royal College of Physicians
and Surgeons of Canada by the Royal
College in cooperation with the Canadian
Association of General Surgeons, the
Canadian Orthopaedic Association
and the Canadian Society for Vascular
Surgery, Ottawa, Ont., June 5, 1980

Spinal Fractures

Spinal fractures are often over
looked when a patient presents in
the emergency department with ab
dominal trauma. A pronounced dis
location with gross displacement of
the fractured vertebra is easily recog
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nized, but, through lack of awareness,
less striking radiologic findings indi
cating spinal column damage are dis
regarded when initially seen. Classic
radiologic findings that should alert
the examining surgeon to vertebral
damage include malalignment and sep
aration of spinous processes, widening
or splaying of pedicles, lamina or
facet disruption and anterior com
pression particularly if it is greater
than 50%. When one or all of these
findings are present, the spinal column
should be considered unstable and ap
propriate measures taken. It is the
recognition and appreciation of the
importance of these findings that fa
cilitate proper care.
A recent review (unpublished data)
in London, Ontario of 19 patients
with flexion-distraction or seat-belt
fractures revealed that these lesions
were often not recognized on initial
examination. The signs of associated
abdominal trauma relegated the prop
er evaluation of the lumbar spine to
the background and consequently in
6 of the 19 patients the associated un
stable spinal fractures were unrecog
nized for an extended period. Three
of the patients in whom the fracture
was not recognized underwent lapa
rotomy which required movement to
the operating table.
Appreciation of simple radiologic
findings on an abdominal flat plate
can help prevent this oversight. In
this type of fracture the occupant
flexes over the fulcrum of the lap
seat-belt and on the anteroposterior
roentgenogram the interspinous dis
tance is increased and is often asso
ciated with disruption of the spinous
or transverse processes (Fig. 1). More
difficult to appreciate is the injury
that is mostly ligamentous but also
shows separation of the spinous pro
cesses at the L2-3 level. This simple
observation on abdominal flat plate
in addition to abdominal wall trauma
should alert the examining surgeon
to its importance. Cross-table lateral
films demonstrate disruption of pos
terior elements and very frequently
minor anterior body compression.
Awareness of these spinal fractures
results in prompt and appropriate
care.
Conversely, if spinal disruption
characteristic of a seat-belt injury is
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recognized, the attending surgeon
should be alerted to the possibility of
internal abdominal trauma. Eight of
the 19 patients with fractured spines
from seat-belt trauma required lapa
rotomy for visceral damage secondary
to compression by the lap belt.
The seemingly minor fracture of
transverse processes can indicate trau
ma to the retroperitoneal area. These
small fractures are most frequently
seen after a motor vehicle accident
when the patient was not wearing any
type of restraint so that injuries were
sustained from a forceful secondary
impact within the car. When this frac
ture is present, excessive hemorrhage
and damage to urologic structures
must be suspected and proper evalua
tion carried out. Fractures of the fifth
transverse processes can be important
and are often associated with a frac
ture of the sacrum or ala of the ileum.
It is important to recognize the trau
matic force responsible for these
seemingly unimportant fractures.

months; recognition often occurs at
the time a medico-legal report is pre
pared.
Swollen joints demand close clinical
and radiologic evaluation to assess in
ternal derangements. Intra-articular
bone lesions may be noted on roent
genograms. However, frequently they
are not helpful and an arthroscopic
examination is warranted, particularly
if instability can be demonstrated.
Prompt early recognition will aid in
restoring ligamentous stability and
prevent long-term complications.
Patients who have sustained mul
tiple injuries often require an aggres
sive approach to the management of
fractures to facilitate the care of other
organ systems. For instance, early
fracture alignment and stabilization
either by open or closed means helps
not only to restore blood flow to an
extremity, but also facilitates recon
struction of a blood vessel.
Early stabilization also helps in

N eu ro lo g ic Injuries

Most of us are familiar with the
complications of pelvic fractures. Ge
nitourinary and abdominal injuries as
well as hemorrhage associated with
these fractures should readily be ap
preciated. However, neurologic dam
age is not often suspected on initial
assessment of the patient, even though
there is an associated neurologic in
jury in up to 10% of pelvic fractures.
A fracture of the pelvic ring entails
not only disruption in the pubic area,
but also, frequently, an unappreciated
fracture involving the ala or sacro
iliac area (Fig. 2). Location of these
fractures shows why any of the nerve
roots of the lumbar plexus can easily
be damaged. Most neurologic injuries,
however, are not detected because the
importance of the location of the
fracture is not appreciated. Once the
fracture is detected, appropriate treat
ment will eliminate persistent traction
on the lumbar plexus.

FIG. 1— Lumbar spine demonstrating
disruption of posterior osseous struc
tures including lamina, facet joints,
pedicle and transverse processes (ar
rows).

treating fractures associated with se
vere soft tissue injury. Tibial fractures
can now be well controlled with open
reduction or with pin fixation above
and below the fracture. Fracture sta
bility facilitates the use of rotation
flaps and skin grafts, as well as dress
ing changes.
This aggressive approach helps to
reduce mortality as well as morbidity.
Many patients are incorrectly judged
to be too sick on admission to be
given an anesthetic so that a fracture
can be stabilized, yet not sick enough
to undergo exploratory laparotomy.
Delayed treatment and enforced bed
rest may cause respiratory complica
tions and nursing difficulties. When
modern anesthetic methods and so
phisticated monitoring are available,
early aggressive fracture fixation at
the time of admission is advocated.
Maintaining such patients in an up
right position improves cardiopulmo
nary function and facilitates nursing
care. Delay in definitive orthopedic
management of fractures will hinder
recovery and lengthen the rehabilita
tion period.
Unfortunately, when early fracture
stabilization is promoted, the basic
guidelines for treatment of contamin
ated wounds are often circumvented.
Compound wounds still require care
ful inspection, thorough cleansing, re
moval of devitalized tissue, drainage
and, above all, appropriate fixation
techniques. Such treatment is often
delayed in patients with multiple in
juries because extensive resuscitative
and investigative measures are neces
sary. Therefore, it is often better to
avoid the use of internal metallic
fixation in a frankly contaminated
wound and to select other alternatives
such as external stabilization. Elab
orate fixation devices now available
offer secure control of fracture rota
tion and angulation. Less sophisticated
methods such as methylmethacrylate
applied around and between pins will
give quick but less rigid stability.

L ow er L im b Injuries

C onclusions

One further example of a seeming
ly trivial finding that is often dis
missed is that of joint swelling and
its relation to internal derangement
of the knee. A recent revieW (unpub
lished data) in London showed that
fractured femurs were associated with
disruption of the ipsilateral anterior
cruciate ligament of 48% of cases.
Early joint swelling was disregarded
and the ligamentous damage was un
recognized during the initial hospital
stay. The average time from injury to
recognition of the instability was 12

The successful management of
skeletal injuries depends upon appre
ciation of clinical and radiologic find
ings. The management of fractures in
patients with multiple injuries by
early stabilization is advantageous
in the treatment of the fracture as
well as in the overall care of the pa
tient. Delay in fracture treatment is
frequently unnecessary and leads to
further complications. It is hoped that
the recognition of these factors will
lead to better management of the
patient with multiple injuries.
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FIG. 2— Fractured pelvis is often
disrupted in two areas (arrows). Neuro
logic injury to lumbar plexus may be
present when fracture involves ala of
sacrum or sacroiliac joint.
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A message to Canadian physicians

Important information concerning the benefit
o f BLOCADREN* (Timolol maleate)
in reducing risk o f death and reinfarction,
after myocardial infarction

The newest indication for
BLOCADREN*_______________________

The Norwegian multicenter trialthe long-term results

BLOCADREN*, a beta-blocker disco
vered in Canada, which has antihyperten
sive and antianginal effects-has been
found effective in patients who have sur
vived the acute phase of a myocardial
infarction and are clinically stable, to
reduce cardiovascular mortality and the
risk of reinfarction. BLOCADREN* was
begun 7 to 28 days after the acute phase.
Data are not available as to whether
benefit would ensue if the treatment is
initiated later.

In commenting on the long-term
reduction of the risk of death, the authors
of the study state: “The widening gap
in cumulated mortality between timololtreated and placebo-treated patients
during the first 24 months indicates that
the protective effect lasted at least
throughout this period...”
This overall benefit was shown
regardless of age, sex, smoking habits,
treated hypertension, prior beta-blocker
therapy and location or size of infarct.

The conclusion of a landmark study
of long-term use

What is BLOCADREN*
(Timolol maleate)?

A three-year Norwegian Multicenter
Study involved 1,884 patients screened
from a catchment population approach
ing 1.3 million. In this landmark study,
BLOCADREN* reduced total death by
39.4% and sudden death by 44.6%.

BLOCADREN* is a beta receptor
blocking agent which is non-selective,
does not have intrinsic sympathomimetic
or local anesthetic (membrane stabilizing)
activity in humans.
Timolol maleate is presently the only
beta-blocker available as ophthalmic
drops for the reduction of elevated
intra-ocular pressure.

*®Trademark

“Practising doctors must therefore ask
themselves whether they wish to deny potential
benefit to their patients while we continue to dissect
the timolol trial!’
Mitchell, J.R.A.: Timolol after myocardial infarction: an answer or a new set of questions? Brit Med J 282: 1565-1568, May 16,1981
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| PAAB
2-196a

|

pOCADREN
Proven Performance Counts

SEE PRESCRIBING INFORMATION ELSEWHERE IN JOURNAL WITH THE OTHER ADVERTISEMENT ON BLOCADREN*

3. Vascular Injuries of the Limbs
A llan R. D o w n s , m d , facs , f r c s [c ]*

Seven different kinds of arterial injury
may occur to the limb. These may be
accompanied by external bleeding
and may result in ischemia sufficient
to put the limb in jeopardy. There
may be contusion of the arterial wall
and thrombosis. There may be true
or false aneurysms and arteriovenous
fistulas.
The extent and location of the
injury must be ascertained early. The
artery should be conservatively
debrided and repaired by end-to-end
anastomosis, interpositional grafting
or bypass grafting. When possible,
skeletal injuries should be stabilized
by external fixation. Nerve injuries
should be marked for later repair.
Antibiotics should be used
prophylactically. Mannitol may be
used for diuresis. Amputation may be
indicated. Fasciotomy is carried out
in the presence of compartment
compression.
On peut rencontrer sept types
differents de blessures des arteres
des membres. Celles-ci peuvent etre
accompagnees d’hemorragie externe
et peuvent entrainer une ischemie
suffisante pour menacer la survie
du membre. II peut y avoir contusion
de la paroi arterielle et thrombose.
On peut etre place devant un
anevrysme vrai ou faux ou, encore,
face a une fistule arterio-veineuse.
L’etendue et la localisation de la
blessure doivent etre precisees tot.
L’artere doit etre debridee de facon
conservatrice et reparee par
anastomose bout-a-bout, intercalation
d'un greffon ou pontage. Si necessaire,
ies blessures osseuses sont stabilisees
par fixation externe. Les lesions
nerveuses devraient etre notees pour

*Professor and head, Department of
surgery, University of Manitoba,
Winnipeg, Man.
Presented at the 49th annual meeting
of the Royal College of Physicians and
Surgeons of Canada by the Royal
College in cooperation with the Canadian
Association of General Surgeons, the
Canadian Orthopaedic Association and
the Canadian Society for Vascular
Surgery, Ottawa, Ont., June 5, 1.980

Type o f Arterial Injury

reparation future. Des antibiotiques
devraient etre administres prophylactiquement et du mannitol injecte
pour la diurese. L’amputation peut
etre indiquee. Une fasciotomie est
pratiquee quand il y a compression
d'une loge.

It is my task to describe here the
management of vascular injuries asso
ciated with trauma to the trunk and
lower extremities. Since arterial in
juries to the trunk are far less com
mon than those to the lower extremi
ty, I shall concentrate on the latter,
particularly those injuries associated
with blunt trauma.
Assessment of the arterial system
is not time-consuming and should be
part of the initial physical examina
tion of the traumatized patient. In
those with multiple injuries and in
shock, it may be difficult to determine
the presence of an arterial injury
until after the patient has been re
suscitated. An arterial injury is char
acterized by either ischemia or blood
loss. If a penetrating injury is found
adjacent to a neurovascular bundle, a
vascular injury is highly likely, so the
patient should be assessed angiographically or by direct exploration.
In blunt trauma it is important to
localize the site of arterial injury by
preoperative angiography, providing
it does not cause undue delay in treat
ment. In traumatic occlusive lesions
producing ischemia, the duration of
the ischemia is the main determining
factor in the outcome of treatment.
LACERATION
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The various types of arterial injury
are shown in Fig. 1. A lateral lacera
tion of the artery may present with
external blood loss in an open wound
or as a pulsating hematoma in a
closed wound. An artery may be to
tally transected either by sharp divi
sion or by traction. The ends of the
artery may be attenuated and the ad
ventitia will close off the artery with
very little bleeding. Traction or direct
blunt trauma may cause Contusion or
intimal fracture with thrombosis. The
external appearance of the artery may
not indicate the internal damage but
when the artery is opened complete
disruption of the intima is noted and
this is followed by thrombosis (Fig.
2). There may be more than one site
of arterial injury. Externally there is
an obvious injury at one site (Fig. 3a)
and a minor contusion at another.
The open artery reveals two sites of
intimal disruption (Fig. 3b). Occa
sionally a traction lesion will cause a
true aneurysm. A false aneurysm
nearly always results from either ex
ternal or internal penetration from a
fracture with disruption of the side
of the vessel. An arteriovenous fistula
is usually associated with a penetrat
ing injury, but may not become ap
parent until several days after the
injury, and there may be no ischemia.
M anagem ent

Having determined that an arterial
injury is present, the surgeon must
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FIG. 1— Types of arterial injuries.
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I IG. 2— Open segment of artery
showing intimal disruption and throm
bosis.
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proceed with surgical exploration as
soon as possible, the patient’s general
condition allowing. At operation the
extent of the arterial injury must be
ascertained. The presence of distal
thrombosis or significant distal spasm
can be determined by passing a Fo
garty catheter distally or by intraoper
ative angiography. At the site of ar
terial injury, the artery should be debrided adequately but not extensively.
It is only important to debride the
artery to the grossly normal area.
Heparin may be given systemically
during the operation if there is no
associated head injury or serious trunk
trauma. The repair should be done

without tension, preferably by end-toend anastomosis if it can be accom
plished without tension. In most in
stances it is necessary to use an inter
position or bypass graft and in this
case autogenous tissue, most common
ly the saphenous vein, is preferred.
Angiography should be carried out
after the repair is completed to en
sure that it is satisfactory and that
distal flow is adequate. Accompanying
injuries to major veins should be re
paired. An end-to-end anastomosis for
the venous injury can often be ac
complished but if necessary an inter
position graft should be used. If there
is associated nerve injury the nerves
should be marked for later repair.
Skeletal Injury

In the presence of skeletal injury
we prefer to use external fixation. Ex
tensive internal fixation in the pres
ence of ischemic tissue is not desirable
and in most injuries internal fixation
is not necessary to accomplish suc
cessful vascular repair. It is important
to obtain good soft-tissue and skin
coverage.

under these circumstances mannitol is
given to promote diuresis to prevent
renal failure. There is no arbitrary
time limit for repair but if there is
severe ischemia of long duration with
irreversible skin changes and muscle
necrosis, primary amputation may be
indicated.
Fasciotom y

Fasciotomy must be considered in
the presence of any arterial injury
and limb ischemia. If the signs of
compartment compression — muscle
swelling and tenderness, skin erythe
ma, paresis or paralysis, anterior tibial
nerve deficit — are present at the
time of the arterial repair, fasciotomy
should be performed in conjunction
with the repair. Fasciotomy is rarely
necessary if successful vascular repair
is accomplished within 6 hours of in
jury. Close observation following ar
terial repair is mandatory to detect
compartment compression due to the
increased blood flow to already ische
mic muscle. If there is deterioration

Adjunctive Measures

In open injuries, antibiotics should
be given prophylactically before oper
ation. If revascularization is carried
out after a prolonged period of is
chemia, myoglobinemia may occur;
Fig. 3b
FIG. 3—(a) External appearance of
artery showing two sites of contusion,
(b) Artery opened showing two sites of
intimal disruption.

FIG. 5—Case 1. Preoperative angio
gram shows occlusion of popliteal ar
tery.

FIG. 4— Case 1. Anterior dislocation
of knee.
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FIG. 6— Case 1. Angiogram obtained
after end-to-end anastomosis (arrow)
shows normal flow distally.
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in muscle function or neurologic def
icit with increased pressure, fasciotomy is indicated. It is possible to
measure the compartment pressures
with a wick catheter and a strain-

gauge manometer. Although there is
no agreement as to the critical tissue
pressure at which fasciotomy should
be performed, it is generally consi
dered that a pressure greater than 50
mm Hg is an indication for fascio
tomy. When fasciotomy is necessary
decompression of the full length of
the compartment with skin and fascial
incisions is indicated.
Arterial Repair
The types of arterial repair that
are most commonly done are: end-toend anastomosis, interposition graft
ing and bypass grafting. In a con
taminated injury an extra-anatomic
bypass may be indicated. The follow
ing brief case reports illustrate the
principles of management already
outlined.
Case 1
A middle-aged woman suffered a hy
perextension injury to her left knee in
a fall, resulting in anterior dislocation of
the knee (Fig. 4). The preoperative angio
gram (Fig. 5) demonstrated occlusion of
the popliteal artery. It was repaired by
end-to-end anastomosis with an excellent
result. The angiogram obtained upon

completion of the repair (Fig. 6) demon
strated normal distal flow.
Case 2
A 21-year-old man suffered a fracture
of his femur and upper tibia in a motor
vehicle accident. There was a contusion
in the popliteal fossa. An angiogram
(Fig. 7) demonstrated occlusion of the
popliteal artery remote from both frac
tures. The artery was successfully re
paired using a vein graft. This case il
lustrates the importance of angiography
in blunt trauma, demonstrating that the
arterial injury is not always at the same
site as the skeletal injury.
Case 3
As a result of a motor vehicle ac
cident, a man in his mid-twenties sus
tained a fractured tibia. An associated
arterial injury was not initially recog
nized. Arterial repair and open reduction
and plate fixation of the tibia were car
ried out after some delay. The wound
became infected and the plate had to be
removed. The infection was prolonged
but he had a functioning limb with sig
nificant muscle necrosis (Fig. 8).
Summary
It is important to bear in mind the
possibility of arterial injury in any
case of major traum a but especially
in blunt trauma about the knee. The
absence of pulses distal to the injury
in the extremity in the presence of
hemodynamic stability demands as
sessment either by angiography or
exploration. Early operative repair is
mandatory and is usually successful
when performed less than 6 hours af
ter injury. External fixation of skeletal
fractures should usually be performed.
Fasciotomy should be carried out on
a selective basis.
NO TICES
continued from page 126
Clinical Application
of Hyperbaric Oxygen

FIG. 7—Case 2. Popliteal occlusion
remote from fracture sites.
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FIG. 8— Case 3. Postoperative angio
gram showing patent repair and healing
fracture with resolving osteomyelitis.
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The 7th Annual Conference on the
Clinical Application of Hyperbaric
Oxygen is scheduled for June 9 to 11,
1982 at the Disneyland Hotel in Ana
heim, California. Included in the con
ference will be plenary sessions on the
use of hyperbaric oxygen in neuro
logic disorders and anaerobic infec
tions. Original papers will be pre
sented and there will be workshops
and exhibits. For more information,
write: Baromedical department, Me
morial Hospital Medical Center, 2801
Atlantic Ave., Long Beach, CA 908011428, or call (213) 595-3613.
continued on page 182
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4. The Abdomen in the Patient
with Multiple Injuries
R obert F reeark, md , facs*

The body may be divided into three
main areas for consideration of
serious injuries: head and neck, trunk,
extremities. Injuries to the head and
neck give limited opportunity for
effective medical treatment and early
recognition is important. The trunk
(chest and abdomen) is the site of
of the most serious, life-threatening
trauma.
In abdominal injury there are three
clinically and radiologically silent
areas — the thoracic abdomen, the
pelvis and the retroperitoneal space.
In the thoracic abdomen there are
injuries to three major organs:
hepatic and splenic injuries, easily
diagnosed by abdominal lavage, and
diaphragmatic rupture, not easily
diagnosed; only 25% of diaphragmatic
ruptures present in a characteristic
fashion. The others may show subtle
abnormalities on the chest roentgeno
gram, such as slight blunting of the
costophrenic angle and abnormal
position of the nasogastric tube and
stomach.
In the pelvis there are also three
organ systems that can be injured:
the urinary tract, the rectum and the
urinary bladder. In each case, the
presence of blood — hematuria,
gross or microscopic, and blood on
the examining finger after rectal
examination — signals the possibility
of severe injury.
The retroperitoneal space may also
be the site of three important injuries

* Professor and chairm an, departm ent
of surgery, Loyola University, Chicago,
III. G uest lecturer in traum a, C anadian
A ssociation of G eneral Surgeons
Presented at the 4 9 th annual meeting
of the R oyal College of Physicians and
Surgeons of C anada by the Royal
C ollege in cooperation with the
C anadian Association of G eneral
Surgeons, the Canadian O rthopaedic
A ssociation and the Canadian Society
fo r V ascular Surgery, O ttaw a, Ont.,
Ju n e 5, 1980
E dited fo r publication by Dr. C.M.
B urns, chairm an, traum a symposium
A ccepted fo r publication Dec. 4, 1981
R eprint requests to: D r. R obert Freeark,
P rofessor and chairm an, D epartm ent
o f surgery, Loyola University, M edical
C enter, 2 1 6 0 South First Ave.,
M ayw ood, III. 60153, USA
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— of kidney, usually flagged by
developing hematuria; of pancreas
and of retroperitoneal duodenum,
each difficult to diagnose. Five signs
may be present in a scout film of
the abdomen: (a) slight scoliosis,
(b) air in the duodenum, (c) no
psoas shadow, (d) fracture of a lumbar
vertebra or transverse process and
(e) retroperitoneal air. Diagnosis and
treatment must not be delayed.
Ouand il s'agit d’apprecier une
blessure serieuse, le corps peut etre
divise en trois regions principales:
la tete et le cou, le tronc, les
extremites. Les blessures de la tete
et du cou laissent peu de place pour
un traitement medical efficace et
leur identification precoce est
importante. Le tronc (le thorax et
I’abdomen) est le siege des
traumatismes les plus serieux, ceux
qui sont les plus menagants pour
la vie du sujet.
Dans les cas de blessures
abdominales, il existe trois regions
muettes tant sur le plan clinique que
radiologique: I’abdomen thoracique,
le bassin et I’espace retroperitoneal.
Dans I'abdomen thoracique, les
blessures touchent trois organes
majeurs: les lesions hepatiques et
spleniques qui sont facilement
diagnostiquees par lavage abdominal,
et la rupture du diaphragme peu facile
a diagnostiquer; seulement 25% se
presentent de fagon caracteristique.
Les autres peuvent montrer a la
radiographie thoracique des anomalies
discretes telles une legere diminution
de I'angle cosio-diaphragmatique et
la position anormale d'un tube
nasogastrique et I'estomac.
Dans le bassin, trois organes
peuvent egalement etre affectes: les
voies urinaires, le rectum et la vessie.
Dans chaque cas, la presence de
sang — hematurie macro ou
microscopique ou apparition de sang
au toucher rectal — signale la
possibility d'une blessure grave.
L’espace retroperitoneal peut aussi
etre le siege de trois blessures
importantes, soit les lesions renales
habituellement annoncees par
I'apparition d'une hematurie et les
blessures du pancreas et du duodenum
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retroperitoneal, toutes deux difficiles
a diagnostiquer. Cinq signes peuvent
etre deceles a I'examen radiologique
de debrouillage de I’abdomen: a) une
scoliose legere, b) de I'air dans le
duodenum, c) absence d'image des
psoas, d) la fracture d'une vertebre
lombaire ou d’une apophyse transverse
et e) la presence d’air dans I'espace
retroperitoneal. Le diagnostic et le
traitement ne doivent subir aucun
delai.

An organized approach to the initial
assessment of the patient with mul
tiple injuries is essential to avoid
overlooking the less obvious but fre
quently most life-threatening injuries.
The body can be divided into three
main areas: the head and neck, the
trunk and the extremities. The head
and neck is an area in which very
limited opportunity exists for effec
tive medical treatment. Rapidly ex
panding intracranial hematomas are
amenable to treatment and are rec
ognized by rapidly increasing coma,
lateralizing findings and a lucid in
terval. In the neck, fractures of the
cervical spine must be recognized
early if spinal cord injury is to be
avoided or not aggravated.
The chest and the abdomen are
the sites of the most serious, lifethreatening injuries that frequently
remain unrecognized until a crisis
develops and the diagnosis becomes
obvious. It is here in the trunk that
we should focus our attention.
In the third region, the extremities,
injuries frequently accompany a
trunk injury. The lower extremities
often can be the cause of intra-ab
dominal injury when they are driven
through the pelvis and into ab
dominal viscera.
The classic mechanisms of head and
neck injury in motor vehicle accidents
occur when a person is thrown for
ward through the windshield, causing
direct head trauma and secondary in
jury to the neck through transmission
of forces. The thorax and abdomen
are injured as the forces of direct con
tact with the steering wheel or the
dashboard are absorbed by the trunk.
The lower extremities come in contact
with the dashboard or the displaced
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floor of the vehicle, causing multiple
fractures of the lower limbs and
transmission of force through the
femur, disrupting the pelvis and in
juring pelvic abdominal viscera.
In abdominal injury there is a
trilogy of clinically and radiologically
silent areas: the thoracic abdomen,
the pelvis and the retroperitoneal
space.
The Thoracic Abdomen

In the region of the thoracic ab
domen — that portion of the abdo
men which is really in the chest but
below the diaphragm — there arc
essentially three major organ inju
ries, those to the liver, the spleen
and the diaphragm, rupture of which
is extremely difficult to diagnose.
Injury to the liver and spleen are
readily diagnosed by the marvellously
sensitive procedure of abdominal
lavage. The technique is widely
known: a catheter is inserted into
the abdomen in the midline, below
the umbilicus, and the area irrigated
with a litre of Ringer’s lactate or nor
mal saline solution. We modify the
lavage technique when we suspect
a large, developing, pelvic, retro
peritoneal .hematoma by inserting the
catheter supraumbilically, just to
the left of the midline. This avoids
passing the catheter through the extraperitoneal hematoma, which may
extend up to the infraumbilical region
and thus contaminate the lavage and
produce a false-positive result. The
sensitivity of the test is demonstrated
by the fact that 25 ml of blood in a
litre of Ringer’s lactate solution
makes the mixture sufficiently blood
stained to prevent the reading of
newsprint through it. The leukocyte
count and serum amylase content
can be of value in identifying in
testinal and pancreatic injury. Peri
toneal lavage is 98% accurate when
there is no abnormality in the return
ing perfusate; when the abnormalities
mentioned are observed, the accuracy
is about 85% and when free, non
clotting blood returns, accuracy is
100% .

Injuries to the liver and spleen
are relatively easily diagnosed; the
treatment may be complicated but
is generally well documented. How
ever, diaphragmatic injury is worthy
of emphasis. About 25% of patients
with a ruptured diaphragm will have
a classic picture. The remainder will
have a subtle abnormalitv that is
important to recognize. The initial
chest roentgenogram may appear
normal or show only slight blunting
VOLUME 25, NO. 2, MARCH 1982
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of the costophrenic angle. Hernia
tion may not occur until increased
abdominal pressure, such as in
straining or coughing, forces abdo
minal viscera into the chest. The
signs that should be sought on the
chest film are: abnormal position of
the nasogastric tube and stomach as
shown by injected contrast material
and incomplete return of lavage
fluid, which accumulates in the
pleural cavity. Whenever the diag
nosis is considered, one should obtain
roentgenograms repeatedly in order
to demonstrate diagnostic findings.
It is the most rewarding investigation
in demonstrating diaphragmatic in
jury.
The Pelvis

There are three organ-system in
juries in the pelvis: to the urinary
tract, the rectum and the urinary
bladder. Any patient with hematuria,
no matter how minor, should un
dergo cystography and intravenous
pyelography. If this policy is fol
lowed, few urinary tract injuries will
be overlooked. Injury to the rectum
is relatively rare but occurs when the
rectum is penetrated by fracture
fragments of the pelvis. This may
give rise to one of the most devastat
ing infections encountered in surgery.
All trauma patients should undergo a
rectal examination. If blood is present,
a thorough investigation must be un
dertaken to identify the extent and
site of the injury. There are three
good reasons for doing a rectal
examination in a trauma patient: to
determine (a) whether or not there
is blood in the rectum, (b) the position
of the prostate which, if elevated, in
dicates the presence of a ruptured
urethra and (c) the status of sphincter
tone. Lack of this will suggest para
plegia as a result of fracture-disloca
tion and injury to the lumbar spine
or cauda equina.
Rupture
of the membranous
urethra should be suspected in pa
tients who have blood dripping from
the penile urethra, in those who are
unable to void and in those in whom
gentle attempts at catheterization fail.
A urethrogram should always be ob
tained before vigorous attempts at
catheterization are made. This can
be done easilv in the emergency de
partment by injecting 50 to 100 ml
of contrast medium by svringe into
the external meatus. The serious
complications of infection, stricture
and urethra] disruntion with impotence
mav thus be avoided. The third serious
injury in the pelvis is isolated rupture

of the urinary bladder. This charac
teristically occurs when the bladder is
full at the time of injury and can be
a relatively silent injury with minor
intra-abdominal findings. The clue
to diagnosis is the patient’s inability
to void or the passage of only small
quantities of urine; microscopic
hematuria is noted. Cystography and
intravenous pyelography will lead one
to the diagnosis, and the treatment is
obvious.
The Retroperitoneal Space

The retroperitoneal space is a hid
den area in the abdomen because it
is not sampled by abdominal lavage.
Diagnosis in this region is as diffi
cult as is rupture of the diaphragm.
The retroperitoneal space should
be considered as a second abdominal
space because a number of important
organs and vessels are within its con
fines. Here again, there are three
important injuries: kidney injury is
usually flagged by a developing
hematoma; pancreatic injury and
retroperitoneoduodenal injury are
characterized by minimal physical
findings. All are subtle and difficult
diagnoses to make. Just as abdominal
lavage is frequently negative in retro
peritoneal injury, an elevated amylase
concentration in the serum or in
the lavage fluid does not necessarily
mean retroperitoneal, pancreatic or
duodenal injury. Vague, inconclusive,
upper abdominal findings should
arouse suspicion and launch one on
a thorough investigation to rule out
these injuries. A scout film of the
abdomen should be obtained. There
are five subtle observations that sug
gest duodenal or pancreatic injury:
(a) slight scoliosis, (b) air in the
duodenum, (c) no psoas shadow, (d)
fracture of a lumbar vertebra or
transverse process and fe) retroperi
toneal air.
If you wait to make the last ob
servation, you will have waited too
long! Diagnosis and treatment of a
duodenal or pancreatic injury within
6 hours can be as life-saving as diag
nosis and treatment of a ruptured
popliteal artery can be limb-saving.
Characteristically, the intra-abdom
inal findings in pancreatic and duo
denal injuries are relatively minor
and the presence of any of these
five signs require that duodenographv
with contrast material be performed
immediately. If the diagnosis is de
layed beyond 6 hours, suture-line
breakdown and secondarv duodenal
fistula are more the rule than the ex
ception. This is particularly true if
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there has been pancreatic injury. The
mortality resulting from delayed
treatment is horrendous. The diag
nosis must be made early for primary
healing and low mortality. Transec
tion of the pancreas should not be
treated by distal pancreatectomy and
splenectomy but rather by implanta
tion of the distal pancreas into a
Roux loop of jejunum. This is ad
visable to preserve both the spleen
and pancreatic function. Injuries of
the pancreatic head are oversewn
with mattress sutures and drained
with a large sump drain. Disruption
of the common bile duct and pan
creatic duct at the ampulla of Vater
has been observed. This is associated
with duodenal rupture, which re
quires repair and duct enterostomy

to re-establish biliary and pancreatic
continuity with the gastrointestinal
tract.
Sum m ary

In the patient with serious mul
tiple injuries, three separate areas
of abdominal injury, therefore, should
be considered. Each contains a ma
jor organ and each is characterized
by injuries that are clinically difficult
to demonstrate from physical find
ings. In the thoracoabdominal region
hepatic and splenic injuries are rela
tively easy to diagnose, but rupture
of the diaphragm is often most dif
ficult. It may be diagnosed by re
peated chest roentgenograms. In the
pelvis, ruptures of the urethra and

the urinary bladder are not usually
obvious; they can be diagnosed early
by urethrogram and cystogram. Fi
nally in injuries in the retroperitoneum, those of the duodenum and
pancreas are particularly lethal
when there is delay of more than 6
hours. Both injuries are characterized
by a paucity of physical signs. Any
suspicion by virtue of the mode of
injury or the five signs on the scout
film should lead one to perform
duodenography with contrast ma
terial immediately. Negative physical
findings and negative lavage should
not lead to a false sense of security.
When in doubt, laparotomy is the
ultimate and only reliable method of
diagnosing pancreatic or duodenal in
jury.

5. Panel Discussion
Chairman: C.M. B u r n s
Panelists: S.I. B a il e y , A.R. D o w n s , R. F r e e a r k

Burns: Ladies and gentlemen,
our panel of experts, Drs. Freeark.
Bailey, Downs and Taylor are pre
pared before you. May I have your
first question, please.
Question: In ventilating patients with
lung contusion, what methods of in
tubation are preferred, how long can
they be used and what complications
might occur?
Dr. Taylor: At Sunnybrook Trauma
Centre we prefer the low-pressure
endotracheal tube that is soft, thin
walled and has a large cuff. If the
patient has a high-pressure tube with
a small cuff in place on arrival, the
tube is removed and replaced. The
endotracheal tube is generally used for
7 to 11 days and occasionally longer.
When necessary a tracheostomy is
performed and the low-pressure
cuffed tracheostomy tube is used for
Dr.
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as long as the patient requires assisted
ventilation. The tubes are changed
weekly and the tracheal lining is in
spected by fiberoptic bronchoscopy
at the same time. No major com
plications from the use of the endo
tracheal tube were encountered in
our review. Tracheal stenosis was
observed in referred patients. This
complication is usually discovered as
the tube is removed or within the
first month after extubation. It is
characterized by increasing stridor on
effort. The stenosis may occur at the
tip of the tube, in the region of the
cuff or in the subglottic region. In
the subglottic region successful treat
ment is very difficult. Occasionally,
granulation tissue causing lower tra
cheal stenosis may be removed endoscopically. More frequently, segmental
tracheal resection and reanastomosis
are required.
Question: Is there a place for peri
toneal endoscopy in diagnosing retro
peritoneal duodenal injury?
Dr. Freeark: I have had no experi
ence with this method of investigation
in relation to duodenal injury and I
am not aware of any such report.
Thorough exploration of the duo
denum by mobilizing the hepatic
flexure of the colon and opening the
gastrocolic ligament are important.
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A Kocher maneuver should be per
formed on any patient in whom
retroperitoneal injury is suspected.
One should never wait for evidence
of free or retroperitoneal air because
the longer the delay, the higher is the
likelihood of failure of repair and
the higher the mortality. Duodeno
graphy with barium or GastrograTn
is valuable whenever the lesion is
suspected. A small dose of contrast
medium is introduced into the duo
denum through the Levin tube and
followed throughout its four parts.
This will rule out evidence of duo
denal rupture, diagnose duodenal
hematoma or may arouse suspicion
of injury to the head of the pan
creas. Peritoneal lavage is unreliable
in detecting retroperitoneal injury.
Elevation of the serum amylase value
is an indication of retroperitoneal
injury and should be followed by
duodenography or exploratory lapa
rotomy.
Question: How often are venous in
juries of the extremities observed in
cases of blunt trauma?
Dr. Downs: In a series of 47 popli
teal injuries, only 6 resulted from
penetrating trauma. In that series,
there were about six associated
venous injuries. When exploring
vascular injuries of the limb, it is
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important to explore the site of injury
even if a bypass technique is being
used. Associated venous injuries
would otherwise be overlooked. In
juries to the deep vein should be re
paired in every instance to avoid the
ravages of chronic venous stasis. Se
vere venous occlusion can be a major
contributing factor to secondary oc
clusion of an arterial repair — the
result of impaired run-off. No major
vein should be ligated.
Dr. Bailey: I support the need for a
vigorous approach to venous injury.
Angiographic studies and clinical
assessment of patients with major
fractures, especially of the lower
limbs, are frequently complicated by
deep vein injury and occlusion. The
high rate of chronic venous stasis in
lower limb fractures is a clear indica
tion we should be more vigorous in
searching for and treating venous
vascular injury.
Question: What is the place of fasciotomy in the management of the
ischemic limb?
Dr. Downs: In my opinion fasciotomy
is only occasionally indicated, follow
ing arterial repair when severe muscle
ischemia without necrosis is sus
pected. The open fasciotomy wound
almost always becomes secondarily
infected and increases the risk of
complications.
Dr. Freeark: Contrary to Dr. Downs’
belief, I think fasciotomy should be
performed early before advanced
swelling, extreme pain, neurologic
deficit and ischemia are evident.
Fibulectomy as a form of fasciotomy
is not recommended because it fre
quently is associated with peroneal
nerve injury, and subcutaneous fascio
tomy will not assure satisfactory de
compression of the compartment. A
small fasciotomy should be used to
explore muscle, but if protrusion and
bulging occur, then wide, extensive
fasciotomy including the overlying
skin should be performed in order
to derive the benefit required. I pre
fer an intercompartmental fascio
tomy using both the anterior and
posteromedial approaches, decom
pressing all compartments.
Dr. Downs: I would stress that early
vascular repair is the hallmark of
treatment for significant ischemia.
There is absolutely no point in per
forming a fasciotomy 12 to 48 hours
after the injury has occurred. At this
stage nothing will be gained and the
infection introduced will increase the
extent of tissue loss. Early recogni
tion of ischemia and early definitive
treatment is the goal we should strive
for.
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Question: What is the benefit of in
serting the abdominal lavage catheter
above and to the left of the umbilicus,
as opposed to the standard subumbilical insertion?
Dr. Freeark: I use this technique
when I suspect a large pelvic retro
peritoneal hematoma. The supraumbilical approach avoids passing the
catheter through the extraperitoneal
hematoma that might extend up to
the usual site for insertion of the
lavage catheter. I believe this tech
nique decreases the incidence of false
positive lavage in pelvic hematomas.
Question: Is peritoneal lavage of any
value in diagnosing rupture of the
bowel?
Dr. Freeark: Usually a fair amount
of blood is present when the small
or large bowel has ruptured. How
ever, particularly in association with
seat-belt injuries, laceration of small
and large bowel without mesenteric
bleeding can occur. This usually gives
a salmon pink colour to the lavage
fluid. Such fluid should always be
examined for bile, amylase, leuko
cytes and intraluminal content to
confirm the diagnosis and provide
an indication for early operation.
Every effort must be made to make
an early diagnosis and avoid the
peritonitis, fistulas, wound disruption
and infection attendant upon delayed
diagnosis and treatment. Never wait
for evidence of free air as this is
infrequently observed in small bowel
perforation.
Dr. Taylor: It is of value to leave
the lavage catheter within the abdo
men in questionable cases and to do
a second lavage a number of hours
later. The S’unnybrook experience in
dicates that this technique reduces
the number of false-negative and in
significantly positive lavages.
Dr. Freeark: I concur with Dr. Tay
lor. Peritoneal lavage is not used
in our unit for penetrating wounds
of the abdomen. All abdominal gun
shot wounds are explored. Stab
wounds are explored only when signs
of peritoneal irritation are demon
strated. In my experience, only 40%
of laparotomies for stab wounds re
vealed any serious internal injury, re
quiring surgical repair. Frequent ob
servation every 2 to 4 hours for the
development of peritoneal irritation
has reduced the incidence of unnec
essary laparotomy for stab wounds.
Peritoneal lavage is of great assistance
in assessing the abdomen of uncon
scious or intoxicated patients or those
with thoracic or pelvic injuries that
frequently involve the abdomen. In
patients whose lavage fluid is salmon

pink and who require operation for
other reasons, such as limb fractures,
it is probably wise to perform a lapa
rotomy to establish the status of the
abdomen. It is well to avoid the dif
ficult problem of assessing the un
explored abdomen in the postopera
tive patient. Delayed diagnosis of
serious intra-abdominal injury fre
quently adds peritonitis and infection
to an already complicated clinical
problem.
Question: What is the management of
the patient suffering severe pelvic dis
ruption, first with profuse hemor
rhage and second with severe de
formity?
Dr. Bailey: The management of pel
vic hemorrhage by ligation of ma
jor vessels is not successful. Increas
ingly frequent reports are appearing
in the literature in which intraluminal
catheter embolization of major bleed
ing points has controlled severe
hemorrhage. However, many cases
must continue to be managed by re
placement therapy because the newer
methods are far from 100% success
ful. Occasionally, open reduction of
pelvic fractures is necessary to cor
rect severe deformity and often bleed
ing can be arrested at the same time.
Question: How would one manage
retroperitoneal hematoma in rela
tion to kidney injury?
Dr. Freeark: Any patient with hema
turia or clinical evidence of retro
peritoneal or perirenal hematoma
should undergo intravenous pyelo
graphy and cystography. Frequently
angiography is also required. Three
possibilities arise:
First, if there is unilateral non
visualization of kidney on intravenous
pyelography, renal pedicle injury
must be ruled out by angiography.
Early operative intervention may
save the kidney.
Second, a minor disruption of the
kidney may be observed with some
extravasation of contrast material in
to perirenal tissue. This injury is best
left alone as spontaneous and com
plete recovery without surgery fol
lows in the majority of cases. If one
meddles with this situation, excessive
blood loss often occurs and results in
removal of the kidney in order to
save the patient. Sacrifice of the
organ may result from an unnecessary
exploration.
Third, the intravenous pyelogram
may show not only a large escape of
contrast material into the perinephric
spaces, but an associated large hema
toma. Angiography and exploration
with primary control of the vascular
pedicle should be performed. Massive
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hemorrhage thus can be avoided
while attempting to assess whether
or not heminephrectomy is possible.
Frequently, total nephrectomy is the
only method to control the badly
disrupted renal pelvis and paren
chyma.
Generally speaking, renal injuries
should be left alone, as approximately
95% will require no definitive ther
apy.
Question: How is incomplete inter
ruption of contrast flow through a
vessel assessed? How should this be
managed in the presence of a weak
pulse? Is there such a condition as
arterial spasm? What is the indica
tion for amputation of a limb?
Dr. Downs: In the presence of ir
reversible ischemia or following ex
tended delay in the diagnosis of ar
terial disruption, it is foolhardy to
attempt reconstruction. The risks to
the patient from infection and renal
failure make amputation mandatory.
It is generally agreed that arterial
spasm does not occur. In all cases
where decreased flow exists, the site
of injury should be explored and
visualized. A diagnosis of arterial
spasm should be made only by direct
inspection. Fogarty catheter or hydro
static dilatation of the vessel can be
performed when, in rare instances,
arteriospasm is found. However, in
almost all cases there is significant
contusion of the vessel wall and dis
ruption of the intima that is, in fact,
responsible for what appears to be
arterial spasm.
Question: How often is the knee
disrupted in femoral shaft fractures?
Dr. Bailey: Anyone suffering massive
lateral trauma to the lower limb that
results in fracture of the femur runs
an appreciable risk of associated liga
mentous disruption of the knee. The
perfect example is the motor vehicle/
pedestrian injury. The forces are so
great that multiple areas of injury
occur in a slightly swollen knee and
the associated ligamentous injury is
very frequently missed so that the
golden opportunity for repair is lost.
Once the fractured femur is healed,
the patient starts to walk and only
then is the major knee disruption
identified. The disability resulting
from this missed injury is permanent
and late surgical repair can give less
than satisfactory results. Injuries
about the knee should always arouse
suspicion of ligament disruption. The
vascular status in all severe knee in
juries must be carefully established.
Dr. Downs: The Doppler instrument
is used to detect and demonstrate
arterial flow and not to demonstrate
182

arterial injury. I believe that any sug
gestion of popliteal artery injury is
a mandatory indication for angio
graphy, but I would not place any
reliance on the Doppler findings.
Question: How should retroperitoneal
injury of the rectum be managed?
Dr. Freeark: Primary repair of the
injured intraperitoneal colon without
exteriorization and colostomy should
be used only in selected areas.
Wherever there is extensive disruption
or serious contamination, exterioriza
tion is the treatment of choice.
Penetrating injury of the retro
peritoneal rectum is particularly se
rious, being associated with high
morbidity and mortality, and always
warrants a vigorous surgical ap
proach. A total diverting doublebarrelled colostomy in the sigmoid
colon should be constructed. Every
effort should be made to close the
holes in the rectum and to empty it
manually. Thorough irrigation of the
rectum and wide drainage of the presacral space is essential. It makes
little difference whether drainage is
accomplished through the perineum
next to the coccyx or through a stab
wound in the anterior abdominal
wall. Preoperative, intraoperative and
postoperative antibiotic therapy for
anaerobes and aerobes is essential.
Question: What investigations should
be carried out for a suspected rup
tured diaphragm?
Dr. Freeark: The chest roentgeno
gram is most important in the diag
nosis of a ruptured diaphragm. The
physical findings of blood or other
irritants in the peritoneal cavity are
usually absent because such irritants
are drawn into the chest through the
rent in the diaphragm. A chest roent
genogram makes the diagnosis in the
majority of cases. However, it is im
portant that if the first chest film is
normal, serial films be obtained, as
frequently herniation does not occur
immediately. This is likely to occur
in patients on positive-pressure ven
tilation. A lavage is seldom of any
help. It is difficult to obtain appre
ciable return of lavage fluid. A sub
sequent chest film will often demon
strate presence of the fluid in the
pleural cavity. Occasionally, contrast
material has been used to demon
strate this communication.
Question: Would members of the
panel comment further on the man
agement of the abdominal stab
wound?
Dr. Burns: In the Winnipeg trauma
unit, all abdominal stab wounds are
explored under local anesthesia in
the emergency department, enlarging

the wound and following the tract to
its termination. If the wound pene
trates the peritoneum, the patient
automatically undergoes laparotomy.
There is no place for peritoneal
lavage, stabograms or probing of stab
wounds.
If a stab wound does not penetrate
the peritoneum, the wound is left
open and the patient given tetanus
toxoid and followed as an out-patient.
It is true that about 40% of patients
have important intra-abdominal injury.
Sixty percent of patients have in
juries that demand surgical repair. No
major problems of intraperitoneal sep
sis result from this early aggressive
approach. In 10 years we have not
had a single case of obstruction from
small bowel adhesions, although we
realize that individuals suffering stab
wounds are often members of a tran
sient population.
Dr. Freeark: Although the policy
enunciated by Dr. Burns was initially
followed in our unit in Chicago, it
was dropped because we found that
attempting to explore a stab wound
in a maniacal drunk in the middle of
the night was one of life’s least re
warding endeavours, and giving a
general anesthetic to an individual
deeply under the influence of alcohol
is risky. We therefore follow a policy
of observation. However, in hospitals
that have no housestaff to maintain
careful 4-hour evaluation of such
patients, the policy of exploring the
wound and performing laparotomy
is probably warranted.
Dr. Bums: I thank the panelists for
their excellent contributions and the
audience for their numerous search
ing questions. The session has pro
vided an up-to-date review of the
major controversies in the manage
ment of blunt and penetrating trauma
to the abdomen, pelvis and extremities.
NOTICES
continued from page 176

Child Wellness — Finding
the Balance
The Association for the Care of Chil
dren’s Health presents its 17th annual
conference entitled “Child Wellness
— Finding the Balance” to be held
June 2-5, 1982 in Seattle, Washing
ton. Further information can be ob
tained from: The Association for the
Care of Children’s Health, 3615 Wis
consin Ave. NW, Washington, DC
20016 or call (202) 244-1801.
continued on page 204
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Oral and Labial Biopsies in Amyloidosis and Sjogren’s
Syndrome: Meeting the Pathologist’s Needs
D avid G. G a r d n e r , dds , m sd *

An oral biopsy in a patient suspected
of having amyloidosis should be
taken from any clinically suspicious
area present in the oral mucosa.
Such areas include petechiae,
ecchymoses, macules, papules,
plaques and nonspecific ulcers. If
none of these are found, a nondirected
biopsy of the gingiva and alveolar
mucosa should be performed. The
marginal gingiva should be avoided.
The labial biopsy for Sjogren's
syndrome involves making an incision
1.5 to 2 cm long, parallel to the
vermilion border, in the labial mucosa
of the lower lip. The incision is
widened by blunt dissection and four
to seven nodules of salivary gland
need to be removed for examination.

de la levre inferieure. L’incision est
elargie par dissection et quatre a
sept nodules des glandes salivaires
doivent etre preleves pour examen.

Chez les malades soupconnes
d'amyloidose, une biopsie doit etre
pratiquee sur toute surface
cliniquement suspecte de la muqueuse
buccale. Ces surfaces peuvent incluer
des petechies, des ecchymoses, des
macules, des papules, des plaques
ou des ulceres non specifiques. Si
aucun n'est retrouve, on doit pratiquer
une biopsie indirecte de la gencive
et de la muqueuse alveolaire. II faut
eviter le bord de la gencive.
En presence d'un syndrome de
Sjogren, la biopsie labiale requiert
une incision de 1.5 a 2 cm parallele
du vermilion dans la muqueuse labiale

A gingival biopsy has been advo
cated as a convenient diagnostic
procedure in cases of suspected amyl
oidosis. While the accuracy of the
technique has been questioned, it does
have a place in the diagnosis of amyl
oidosis, because it is a simple, safe
procedure that can be performed on
an out-patient basis. The site chosen
and the histologic techniques used
are important for successful results.
In the past, the biopsv in suspected
cases of amvloidosis has been made
of apparently normal, or at least ap
parently unaffected, gingiva. (Gingi
vitis and periodontitis are so common
that in many cases it mav be inac
curate to state that the gingiva are
completely normal.) However, as
Schwartz and Olson1 pointed out, it
is far more reasonable to expect to
find amyloid in areas of the oral mu
cosa that show evidence of disease
than in clinically normal areas. They
suggested that biopsies should be done
of such nonspecific lesions as pe
techiae, ecchvmoses, macules and
papules. Amyloidosis may cause the
tongue to be enlarged, firm and in
durated, or to have yellowish plaques
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Oral and labial biopsies are occasion
ally used in the diagnosis of amyloid
osis and Sjogren’s syndrome, respec
tively. When requested to perform
such biopsies, the surgeon is some
times unsure of what is required. The
purpose of this article is to explain
the techniques so that the pathologist
can be given the most appropriate
sample. A brief discussion of the his
topathologic changes involved will
also be included.
Oral Biopsy for Amyloidosis
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along its lateral borders; sometimes
nonspecific ulcers may be seen. Biop
sy specimens of these areas should be
obtained.
A nondirected, or blind, biopsy is
necessary when the patient is sus
pected of having amyloidosis but no
area in the oral mucosa is suggestive
of disease. Lehner2 emphasized the
distinct advantage of a biopsy of the
mucobuccal fold over a biopsy of the
gingiva itself in yielding a high pro
portion of positive results. This dis
tinction is important because the mu
cobuccal fold is free of inflammatory
changes and fibrosis, and the special
stains are therefore easier to interpret
than in gingival biopsies; the marginal
gingiva particularly should be avoided
because it is so often inflamed. More
over, the mucobuccal fold contains
more structures in which amyloid
may be demonstrated than does the
gingiva. These include skeletal muscle,
minor salivary glands and fat, as well
as more numerous and larger blood
vessels than are found in the gingiva.
The biopsy is performed by taking a
vertical strip of mucosa 5 to 7 mm
wide from mucobuccal fold to at
tached gingiva, avoiding the gingival
margin (Fig. 1).
Lehner2 advocated using multiple
stains for amyloid: methyl violet,
Congo red and thioflavin T. He

FIG. t —Diagram indicating most ap
propriate site for nondirected oral biop
sy in suspected case of amyloidosis.
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pointed out that Congo red by itself
is not a reliable stain for gingival
biopsies because dense and hyalinized
collagen occurs in that site and may
also give rise to congophilia and
dichroism. Electron microscopy can
be used to demonstrate amyloid in
equivocal cases. A second biopsy can
be performed so that the tissue can
be fixed in glutaraldehyde or, alter
natively, the original tissue can be
removed from the paraffin block and
studied by electron microscopy after
appropriate reprocessing. Microfila
ments measuring 75 to 100 A are
diagnostic of amyloid.
Labial Biopsy in Sjogren’s Syndrome

Biopsy of the minor salivary glands
of the lip has been used frequently in
the diagnosis of Sjogren’s syndrome
because the technique is simple and
convenient. It leaves no scar and it
avoids the attendant risks of a parotid
gland biopsy, which include parotid
fistula and damage to the facial nerve.
Local anesthesia is obtained by the
infiltration of 2% lidocaine into the
submucosa of the lower lip. The lower
lip is pulled forwards to expose the
labial mucosa. An incision, 1.5 to 2
cm long, parallel to the vermilion
border, is made in the labial mucosa.
The incision is then widened by blunt
dissection and four to seven nodules
of salivary gland are removed in
dividually and placed in formalin. The
wound is then closed with sutures.

While the technique is simple, cer
tain points must be kept in mind if
the pathologist is to receive an ade
quate tissue sample: (a) It is essentiai
to obtain glandular tissue; mucosal
epithelium is not required and indeed
no surface epithelium need be re
moved. (b) The biopsy should not be
performed too far anteriorly. If this
happens skeletal muscle from orbi
cularis oris and not glandular tissue
is obtained. The biopsy is performed
through the labial mucosa and this
area is best sampled by everting the
lower lip. (c) It is important to ob
tain at least four, and preferably up
to seven nodules, of salivary gland
because of the histologically variable
appearance of the lobules in cases of
Sjogren’s syndrome.
The evaluation of the labial gland
biopsies depends upon the degree of
plasma cell and lymphocytic involve
ment of the glands, as discussed
thoroughly by Greenspan and col
leagues.3 The appearance in the glands
ranges from normal, to mild or mod
erate infiltration of plasma cells, to
varying numbers of perivascular and
periductal foci of plasma cells and
lymphocytes, to severe involvement
when these foci are confluent (Fig.
2). Greenspan and colleagues3 used a
grading system from 0 to 4, with
grade 0 representing a labial salivary
gland that is free of round cell in
filtration and grade 4 denoting the
presence of more than one focus of
50 or more round cells per 4 mm2

of tissue sections. They also used a
focus score representing the number
of foci per 4 mm2, which is simply
an extension of grade 4 in their sys
tem. The highest value used was 12,
this score being assigned when the
foci had merged into one another.
The important question is, “what
level of change is diagnostic of
Sjogren’s syndrome?” Greenspan and
his colleagues3 concluded that a grade
4 biopsy is sufficient evidence of sal
ivary gland involvement in Sjogren’s
syndrome with the focus score being
the more useful histologic index of
the severity of the disease. It should
be realized that lymphocytic and plas
ma cell infiltrates are not found in
normal labial salivary glands so even
a mild infiltrate is suggestive of
Sjogren’s syndrome, provided that
mucoceles and sialolithiasis have been
ruled out. A mild infiltrate can be
considered as supportive evidence in
the presence of keratoconjunctivitis
sicca, a connective tissue disease, or
reduced flow from the salivary glands.
There are a few other interesting
points concerning labial gland biop
sies in Sjogren’s syndrome: the epimyoepithelial islands seen in the major
salivary glands in this condition are
not found in the minor salivary
glands; the proportion of plasma cells
to lymphocytes is high in the milder
cases but low in severe cases. The
varied histologic appearance of in
dividual lobules must be emphasized,
hence the need to obtain four to
seven lobules. Finally, labial gland
biopsy is only one of the diagnostic
aids available and the results obtained
should be considered together with
those from other tests.
Summary

The techniques of oral biopsy in
cases of suspected amyloidosis and of
labial biopsy in Sjogren’s syndrome
have been described with emphasis on
obtaining the most appropriate tissue
for pathological examination. The
method described for labial biopsy
can also be used whenever examina
tion of the minor salivary glands is
required, for example, in sarcoidosis
and cystic fibrosis.
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Diffuse Peritoneal Seeding
in Immunoblastic Lymphosarcoma
M uriel L avallee ,
The authors report a case of
immunoblastic lymphosarcoma of B
cells with an unusual presentation.
Laparotomy on a 67-year-old woman
with an abdominal mass revealed
extensive peritoneal seeding
resembling carcinomatosis. At autopsy,
immunoblastic lymphosarcoma,
probably originating in the bowel
wall, was found. It was studied by
light, immunofluorescent and
electron microscopy. Histologic
examination showed monomorphic
proliferation of malignant
immunoblasts with plasmacytoid
features. Immunofluorescent
microscopy was positive for
intracytoplasmic IgG, IgA, kappa and
lambda light chains. The presence
of diffuse peritoneal seeding in
patients with malignant lymphomas
is not well documented. The clinical
and pathologic features of this entity
and its relation to Mediterranean
lymphoma are discussed.
Les auteurs decrivent un cas de
lymphosarcome immunoblastique a
cellules B manifestant un tableau
clinique inhabituel. La laparotomie chez
une femme de 67 ans presentant
une masse abdominale, a revele une
metastase peritoneale etendue
ressemblant a une carcinomatose. A
I'autopsie, un lymphosarcome
immunoblastique provenant
probablement de la paroi intestinale,
a ete retrouve. II a ete etudie par
microscopie optique, en immunofluo
rescence et electronique. L'examen
histologique a montre une proliferation
monomorphe d'immunoblastes malins
possedant des caracteristiques
plasmacytoides. La microscopie en
immunofluorescence s ’est revelee
positive pour la presence d’lgG, d’lgA
et de chaines legeres kappa et
lambda dans le cytoplasme. La

md ,*
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presence d’une metastase peritoneale
diffuse chez les malades souffrant
de lymphomes malins n'est pas bien
etablie. On commente ici les tableaux
clinique et pathologique de cette
affection ainsi que sa relation avec
le lymphome mediterranean.

Immunoblastic lymphosarcoma was
described by Lukes and Collins1 in
their classification of non-Hodgkin’s
lymphomas as a large cell lymphoma
composed of a monomorphic prolifer
ation of malignant cells, resembling,
by light microscopy, transformed lym
phocytes or immunoblasts. These
cells are pyroninophilic and exhibit
variable degrees of plasmacytoid dif
ferentiation. Immunoblastic lympho
sarcoma, usually of B cells, is now ac
cepted as an entity distinct from other
large cell lymphomas; more than 100
cases have been reported in the liter
ature.2"7 Nearly one third of patients
with this disease have previously had
an immune disorder, including angioimmunoblastic lymphadenopathy, or
a lymphoproliferative malignant con
dition.5 The prognosis is poor and the
average survival is only a few months
from the time of diagnosis.5,6 Never
theless, immunoblastic lymphosar
coma is believed to spread like other
lymphomas,5 initially involving lymphoreticular organs (or less commonly
extranodal sites), then extending to
other organs. Serosal involvement by
malignant lymphoma, however, is
rarely mentioned, except in the con
text of cytologic analysis of effu
sions.8
This report describes a well-docu
mented case of immunoblastic lym
phosarcoma presenting at laparotomy

with multiple peritoneal seedings, re
sembling metastases from a carci
noma.
Case Report

A 67-year-old woman was admitted to
the Royal Victoria Hospital in Novem
ber 1979. For 8 months she had suffered
from abdominal pain and fatigue. The
pain was unrelated to meals and she
denied having weight loss, fever or gas
trointestinal symptoms. Her past medical
history was noncontributory. Physical
examination revealed a slightly obese
woman in no distress. She had a dis
tended abdomen with a hard, tender,
nonmobile mass, 10 cm in diameter, in
the right lower quadrant. There was no
palpable lymphadenopathy.
Her hemoglobin value was 9.9 g/dl,
platelet count 659 x 109/l, total serum
protein value 4.5 g/dl, albumin 2.5 g/dl.
Immunoelectrophoresis was not done.
Roentgenography after a barium enema
and sigmoidoscopy to 20 cm showed no
abnormality. Abdominal ultrasonography
and intravenous pyelography showed the
pelvic mass; the kidneys appeared nor
mal.
At laparotomy in December 1979 a
large mass was found on the right side
of the abdominal wall and pelvis. There
was extensive generalized seeding of tu
mour on the peritoneum, mesentery and
diaphragm; no primary site was ident
ified. A small biopsy was taken and
initially interpreted by light microscopy
as undifferentiated carcinoma. Cytologic
examination of the peritoneal fluid
showed malignant cells. Chemotherapy
with melphalan was begun. A bone scan
revealed multiple metastases in the skull,
left shoulder, ribs and spine. She died 4
weeks after admission.
Autopsy done 8 hours post mortem
revealed a hard, ill-defined, whitish mass
adherent to the right anterior abdom
inal wall and multiple nodules on the
peritoneum, mesentery and uterus (Fig.
1). There were tumoral adhesions between
loops of small and large bowel. The
ovaries were not found. Metastatic tu
mour nodules were also scattered in the
liver and lungs, on the dura mater, peri
cardium, ribs and vertebrae and there
was extensive para-aortic, mediastinal
and hilar lymphadenopathy. The spleen
was normal. On cut section, the tumour
had a fish-flesh appearance. Death was
attributed to bronchopneumonia.
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FIG. 1—Peritoneal surface at autop Staining Methods
McGill University, 3775 University St., sy showing multiple discrete nodules
Montreal, PQ H3A 2B4
Tissue obtained at autopsy was
resembling carcinomatosis.
VOLUME 25, NO. 2, MARCH 1982 / THE CANADIAN JOURNAL OF SURGERY
191

fixed in 10% buffered formalin and
embedded in paraffin. Sections 3 to
5fx, were cut and stained with hema
toxylin and eosin, periodic acid-Schiff,
methyl green pyronine and Giemsa
stains.
Immunofluorescent staining of pa
raffin sections was carried out as pre
viously described8 by the technique of
Huang and associates:9 the sections
were digested with trypsin for 1 hour
and reacted in the first step of the
indirect technique with monospecific
rabbit antihuman antiserum (Behringwerke AG, Marburg, W. Germany)
to IgG (1 in 10 dilution) and to IgA,
IgM, kappa and lambda light chains
(each in 1 in 20 dilution).
Fluorescein-labelled, sheep, anti
rabbit immunoglobulin (Wellcome
Reagents, Kent, England) was used
in the second step. It was obtained
in lyophilized vials, rehydrated and
passed through a small Sephadex
G-50 column in a Pasteur pipette to
separate the free fluorescein isothio
cyanate that appeared after storage.
Sections of normal lymph node served
as positive controls.
For electron microscopy, the for
malin-fixed autopsy material was
further fixed in 3% glutaraldehyde in
0 .1M sodium cacodylate buffer and
processed as previously described.8

2). The diffuse infiltrate was com
posed of large bizarre lymphoid cells
(Fig. 3) with open nuclei, prominent
nucleoli and plasmacytoid features
(peripheral nuclear chromatin clump
ing and a prominent paranuclear hof);
the cytoplasm was amphophilic with
hematoxylin and eosin, pyroninophilic with methyl green pyronine
and blue with Giemsa stain. The
stroma was scanty, without intersti
tial hyalin, and with few blood vessels.
By immunofluorescent microscopy,
control sections of normal lymph
node showed scattered plasma cells
staining brightly for each of the
classes of immunoglobulin studied.
The cytoplasm of many of the tumour
cells stained for IgG, IgA, kappa and
lambda light chains but not for IgM.
Photographs of a given field were

taken under fluorescent and phasecontrast illumination (Fig. 4) to show
that the immunoglobulin was located
in the cytoplasm of the malignant
cells.
By electron microscopy, much of
the nuclear and some of the cyto
plasmic detail was preserved despite
postmortem autolysis. The tumour
cells were moderately large, with
peripheral distribution of chromatin.
The cytoplasm contained many poly
ribosomes with scattered lamellae of
rough endoplasmic reticulum and ve
sicles of Golgi apparatus. The cyto
plasmic membrane was entirely devoid
of intercellular junctions.

Results of Staining

By light microscopy, there was
transmural diffuse infiltration by tu
mour cells of the small and proximal
large bowel wall and of all intra
abdominal, mediastinal and hilar
lymph nodes. In the other organs,
tumour cells formed poorly demar
cated nodules. The discrete peritoneal
seedings showed the same cells (Fig.

Fig. 4a
FIG. 3— High-power light photomi
crograph of pleomorphic malignant immunoblasts. Note marked plasmacytoid
features (hematoxylin and eosin, re
duced by 28% from X1060).

Fig. 4b
FIG. 2—Low-power light photomicrograph of cross-section through one peri
toneal nodule. Note diffuse infiltration by monomorphic cells (hematoxylin and
eosin, reduced by 10% from X27).
192

VOLUME 25, NO. 2, M A R C H 1982

/

FIG. 4—(a) Immunofluorescent stain
ing showing bright intracytoplasmic IgA.
(b) Same field by phase contrast (re
duced by 28% from X 670).
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Discussion
This case fulfilled all the mor
phologic criteria for immunoblastic
lymphosarcoma,1'6 including the monomorphic proliferation of large
pleomorphic lymphoid cells with plasmacytoid differentiation and pyroninophilic cytoplasm shown by light
microscopy, the presence of intracel
lular immunoglobulin shown by im
munofluorescence and the ultrastructural features of immunoblasts. The
absence of intercellular junctions
shown by electron microscopy also
eliminated the presence of carcinoma.
The most interesting facet of this
case was the clinical and pathologic
presentation with diffuse peritoneal
seeding, a feature generally seen in
carcinomatosis secondary to ovarian,
gastric, colonic or pancreatic carci
nomas, and less commonly with peri
toneal mesotheliomas. Indeed, nonHodgkin’s lymphomas usually present
with localized or generalized lymphnode involvement or with extranodal
disease,10 later spreading to liver, kid
ney, heart, lungs and bone marrow.11
Immunoblastic lymphosarcoma, de
spite its rapid course, appears to be
have like other malignant lymphomas;
23 of the 33 patients reported by
Lichtenstein and associates5 presented
with palpable lymphadenopathy; the
other 10 patients had extranodal
masses in the lung, gastrointestinal
tract, testes and skin. Laparotomy
performed on three of these patients
revealed splenic involvement, but pe
ritoneal spread was not mentioned.
Indeed, the literature on the pathol
ogy and staging of lymphomas in
dicates that extensive peritoneal seed
ing is distinctly unusual in malignant
lymphomas and that this has not been
previously reported in immunoblastic
lymphosarcoma. Ashley12 mentioned
the possibility of finding serosal metastases in non-Hodgkin’s lymphomas at
autopsy. Goffinet and associates13
found that less than 1% of patients
with non-Hodgkin’s lymphoma had
peritoneal nodules at staging laparot
omy. Anderson and associates14 used
peritoneoscopy to re-stage patients
with lymphomas, but failed to men
tion peritoneal involvement. There
fore the surgeon, gynecologist and
pathologist interpreting the biopsy
material should appreciate that lym
phomas may, like carcinomas, spread
extensively to peritoneal surfaces. A
clue to the diagnosis, in a patient
with ascites, is the presence of iso
lated malignant cells, characteristic
of lymphomas, in the peritoneal
fluid. Takahashi15 and Foot16 found
VOLUME 25, NO. 2, MARCH 1982
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that 3% and 7%, respectively, of
their cases of metastatic tumour,
which shed cells in peritoneal fluid,
were lymphomas; Melamed8 examined
retrospectively cells from pleural and
ascitic fluid of 200 patients with lym
phoma and identified malignant cells
in 55%. In these studies, however,
the macroscopic and microscopic ap
pearances of the peritoneal surface
were not detailed. In our case, the
lymphosarcoma appeared to originate
in the small bowel wall and the mech
anism of spread to the peritoneum
was likely direct infiltration through
the serosa.
Immunoblastic lymphosarcoma is
classified as one of the “histiocytic”
or “large cell” pleomorphic lympho
mas with a distinct morphologic dif
ferentiation towards plasma cells.10-17
It is associated in 10% to 30% of
cases with a hyperimmune disorder5
and some cases are probably related
to the most malignant end of the
spectrum of plasmacytoid prolifera
tion in the “Mediterranean” type of
abdominal lymphoma,18"20 a neoplasm
that usually infiltrates the upper wall
of the small bowel and the regional
lymph nodes. Alpha-chain disease21
has the same clinical and pathologic
features as the Mediterranean lym
phoma, except that alpha chains are
present in the serum and urine. There
fore, it is of interest that our case
of immunoblastic lymphosarcoma
originated in the small bowel, where
IgA-producing plasma cells are nor
mally present in large numbers. Immunofluorescent study showed bright
staining for IgA in our case. More
over, staining for IgG, as well as for
both kappa and lambda light chains
was found suggesting a polyclonal
tumour. While this finding contradicts
a previous report using the same tech
nique on a small number of cases,6
it is not incompatible with other re
ports5-22 suggesting that immunoblastic
lymphosarcoma may be polyclonal.
The reason for this is not clear but
may be related to the fact that some
cases of the disease originate in a
hyperimmune or reactive disorder,
such as angioimmunoblastic lympha
denopathy, which is polyclonal.22
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Protective Value of Diphenylhydantoin and
Vitamin A against Stress Ulcer
D.P. T asse ,

The protective effect of vitamin a
and diphenylhydantoin on restraint
ulcers has been studied in 105 rats.
The Sprague-Dawley female rats were
divided into four groups. All were
fasted for 24 hours, then restrained
and fasted for another 24 hours.
Control rats (receiving 1 ml of 0.9%
saline solution) were compared with
groups receiving either vitamin A,
diphenylhydantoin, or both.
Diphenylhydantoin significantly
(P < 0.001) protected the rats against
ulcers. Vitamin A showed no
protective effect and did not potentiate
the effect of diphenylhydantoin.
L'effet protecteur de la vitamine A
et du diphenylhydantoin sur I'ulcere
de contrainte a ete etudie chez le
rat. Cent cinq rats de race
Sprague-Dawley ont ete divises en
quatre groupes. Les rats controles
(qui recevaient 1 ml d'une solution
salee de 0.9%) ont ete compares
a ceux qui recevaient ou de la
vitam ine A, ou du diphenylhydantoin
ou les deux. Le diphenylhydantoin
protege de facon significative
(P < 0.001) les rats contre I'ulcere
de contrainte. La vitamine A n’a eu
aucun effet protecteur non plus
qu'elle n’a potentialise l’effet du
diphenylhydantoin.

Stress ulcers remain one of the most
challenging medical and surgical prob
lems. Their occurrence in already
critically ill patients demands aggres
sive treatment.1 Because the etiology
of such ulcers is obscure there is no
specific therapy. The observations of
Chernov and colleagues in 19712 that
serum vitamin A levels are signif
icantly decreased in severely stressed
patients and that administration of
vitamin A in these patients lowers the
incidence of ulcers are of utmost in*Assistant professor, department of
surgery, Universite de Montreal,
Montreal, PQ
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terest. Requena and associates in
19723 and Moritz and associates in
1974“ showed that vitamin A reduced
the incidence of restraint ulcers and
endotoxin-induced ulcers in rats.
Requena’s group noted a similar and
synergistic effect of diphenylhydan
toin. In this paper the effects of vita
min A and diphenylhydantoin on re
straint ulcers in the rat are studied.
Animals and Method

In this study 105 Sprague-Dawley
female rats (mean weight 193.2 g)
were divided into four groups. All
were fasted for 24 hours and then
restrained and fasted for another 24
hours. The rats were then treated as
follows. In group 1, 30 rats received
1 ml 0.9% saline solution subcuta
neously and 1 ml intramuscularly; 25
rats in group 2 received 50 000 IU
of vitamin A (Aquasol A; USV Phar
maceutical Corp., New York) subcu
taneously; 25 rats in group 3 were
given 50 mg diphenylhydantoin (Di
lantin; Parke Davis & Co., Brockville,
Ont.) intramuscularly at 0 to 12 hours
of restraint; in group 4, 25 rats were
given both vitamin A and diphenyl
hydantoin. Experiments were carried
out in a temperature-controlled room
at 22°C ( ± 1°C).
Rats were killed after 24 hours.
The number of ulcers present was
counted by two independent observ
ers. Statistical analysis of the results
was carried out by Student’s r-test for
unpaired data.
Results

Results are as shown in Fig. 1.

FIG. 1— Average number of ulcers
noted in each of four groups of rats.
DPH = diphenylhydantoin.
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Dilantin significantly (P < 0.001)
reduced the number of ulcers but
Aquasol A did not change the in
cidence of ulcers nor did it potentiate
the action of Dilantin.
Discussion

Serum levels of vitamin A have been
shown to decrease in stress,2,5,6 al
though at least one study7 has shown
the opposite. Experimentally, the pro
tective effect of vitamin A on stress
ulcers has not yet been proven beyond
doubt. In some experiments it had a
definite protective effect,3,4,810 while
in others it only decreased the num
ber or size of ulcers.11’12 In still other
studies it either had no protective
role13 or else the degree of protection
depended on the timing of adminis
tration or dose given.14 In the papers
reviewed, the authors rarely men
tioned the room temperature at which
the experiments were conducted. In
our preliminary studies, we found
that the room temperature was of
great importance in relation to the
incidence of ulcers. At temperatures
below 19°C, almost all our animals
had ulcers regardless of the treatment
they received. At temperatures above
25°C, almost no animal had an ulcer.
This effect was previously noted by
Buchel and associates.15 Vitamin A is
essential for gastrointestinal cell repli
cation. A low blood level may ag
gravate stress ulcers whereas high
blood levels may neither prevent their
formation nor cure them. On the
other hand, the administration of di
phenylhydantoin to animals at 22°C
(± 1°C) significantly reduced the ul
cer index. The mode of action of
diphenylhydantoin remains to be in
vestigated. The high dose used in this
study rendered the animals profound
ly lethargic. A dose-response study
needs to be performed. Diphenylhy
dantoin may have a membrane-stabi
lizing effect by locally decreasing
neural transmission or it may act as
a central neurodepressant; this also
needs further investigation.
I thank M. Pierre Brisson for his
technical assistance and Dr. David
Slaughter for his help in reviewing the
manuscript.

THE CANADIAN JOURNAL OF SURGERY

6. S o m m e r H , K a sper H : G astric transm ural

References

potential difference in ra ts fed w ith a
retinol-free diet. A cta H epatogastroenterol
1978; 25: 136-8
7. S cheller er W , W agner W , K linger M :
V itam in A und Stressulkus. Munsch M e d
W ochenschr 1975; 117: 1701-4
8. IN TH O R N D , Z U M T O B E L V , SCHILDBERG FW .
E rm ann G : Tierexperim entelle U n tersu chungen zur Prophylaxe akuter M agenschleim hauterosionen mit Vitamin A. Langenhecks A rch C hir 1975; (suppl): 287-90
9. K ivilaakso E, K a l im a T V , L e m p in e n M :
M odification of porcine stress ulceration
by m ethylprednisolone, vitamin A and
m ethysergide treatm ent. E ur Surg Res 1976;
8: 281-8

F G , C h e u n g L Y : Stress ulcers:
their pathogenesis, diagnosis and treatm ent.
Surg Clin N orth A m 1976; 56: 1469-78
2. C herno v MS, H ale H W j r . W ood M:
Prevention of stress ulcers. A n t J Surg
1971; 122: 674-7
3. R eq u en a R, F orte R, K n o p f M, Scherrer
J . K irsch n er J , L e v o w it z B S : Intracel
lular potassium and vitam in A in the pre
vention o f stress ulcers. Surg Forum 1972;
23: 388-9
1. M oody

4. M o r itz E , Z ach erl H , O nd erscheka K,
H elsberg A : V itam in A und Stressulkus —

Prophylaxe. Bruns’ B eitr Klin C hir 1974;
221; 208-11
5. K asper H, B rod ersen M , S chedel R: Con
centration o f vitam in A, retinol-binding
protein and prealbum in in serum in re
sponse to stress: a co n trib u tio n to the pre
vention of stress ulcers by m eans o f vita
min A. A cta H epatogastroenterol 1975; 22:
403-8

10. V o n

G er st en b er g h

KL,

B using M ,

Se u -

RM, D o e r t en b a c h J, H o tten r o tt C :
N iedrigdosierte V itam in A — B ehandlung
zur Stressulkusprophylaxe beim Schw ein.
L angenbecks A rch
C hir
1976; (suppl):
224-7
fe r t

11. S c h u m p e l ic k V, F a r t h m a n n E: U n te rsu chung z u r pro te k tiv e n W irkung von V ita 
min A beim S tressu lk u s der R atte. A rzneim ittelforsch 1976; 26: 386-8
il s o n
SE, H ia t t JR , D avis RS: T he
effect o f vitam in A on gastric m ucus and
stress ulceration in the restrained rat. C hir
Ual 19 7 4 ; 4: 35-^40

12. W

13. C o z e t t e

P,

B e l l e v il l e

L a x e n a ir e M C, F l o q u e t J,
F, P icard J M : P revention de

l’ulcere de c o n tra in te p ar la vitam ine A.
Etude e x p erim e n tale chez le rat. A n n A n e sthesiol F r 1976; 17: 577-84
14. I n t h o r n D , Z u m t o b e l V, S ch ild berg F W ,
E r m a n n G : Zur P ro p h y lax e ak u ter Schleim h auterosionen im R attenm agen m it V ita 
min A . R es E x p M e d (Berl) 1975; 165:
199-203
Influence
de la te m p e ra tu re a m biante sur la p ro d u c 
tion d 'u lce re s d e c o n tra in te chez le rat.
C R S o c Biol (P aris) 1966; 160: 1 8 1 7 -2 0

15. B u c h e l L , G a l l a ir e D , L evy J :

Rapid Dissolution of Left Ventricular Thrombi
R.M. G agnon ,

m d , f r c p [c ], G. C o u s in e a u , m d , f r c p [ c ), R. B e a u d e t , m d , f r c s [c ],
m d , f r c s [c | and J. L e m i r e , m d , f r c p [c ]

N. P o irier ,

This case report describes the
dissolution of two left ventricular
thrombi. The masses were
demonstrated by left ventriculography
and two-dimensional echocardiography
but no mass was found at operation
4 days later. Left ventricular thrombi
may regress rapidly and when they
are suspected serial two-dimensional
echocardiographic studies should
be done while anticoagulants are
given, in order to detect a decrease
in size and thus to avoid unnecessary
operative intervention.

The role of left ventriculography1 and,
more recently, of two-dimensional
echocardiography2’3 in identifying left
ventricular masses is well recognized.
Although these two techniques have
defined the characteristics of the most
common left ventricular masses (tu
mours and thrombi), the evolution of
such masses is not well known. We
describe a case in which two-dimen
sional echocardiography and left ven
triculography demonstrated two m o
bile left ventricular masses but no
tum our or thrombus was found at
operation 4 days later, thus suggesting
lysis of the thrombi.

Cette observation decrit la dissolution
de deux thrombi dans le ventricule
gauche. Les masses avaient ete
demontrees par ventriculographie
gauche et echocardiographie a deux
dimensions mais aucune masse n'a
ete retrouvee a I'operation pratiquee
4 jours plus tard. Les thrombi du
ventricule gauche peuvent regresser
rapidement et, lorsque leur presence
est soupconnee, des echocardio
graphies a deux dimensions devraient
etre faites en serie, pendant qu'on
administre des anticoagulants, de
facon de deceler une diminution de
leur taille et d'eviter une chirurgie
cardiaque inutile.

Case Report
A 37-year-old man was treated for
acute inferior myocardial infarction. Two
months later left heart catheterization
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FIG. 1—Left ventriculogram (right
anterior oblique projection): lobulated
mass at apex seems to be attached to
distal segment of inferior wall (black
arrow). There is dyskinesia of inferior
wall (white arrow).
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and a coronary angiogram showed local
ized dyskinesia of the inferior wall of
the left ventricle, occlusion of the first
diaphragmatic branch of the right coro
nary artery and slight narrowing of the
proximal third of the anterior descending
coronary artery. He remained asympto
matic for 6 years, but then he experi
enced atypical chest pain and was ad
mitted to hospital.
On physical examination the only per
tinent finding was post-phlebitic change
in the left leg. (He had a history of re
current thrombophlebitis in the legs.) A
chest roentgenogram appeared normal
and an electrocardiogram showed evi
dence of the old inferior myocardial
infarction. Hematologic evaluation in the
past had failed to demonstrate any clot
ting abnormality. Although the chest
pain was atypical and disappeared spon
taneously, the day after admission we
decided to repeat the catheterization and
coronary angiography. Left ventricular
and aortic pressures were normal. Left
ventriculography in the right anterior
30° oblique projection demonstrated the
same localized dyskinesia of the inferior
wall of the left ventricle noted on the
previous angiogram; however, two mo
bile lobulated masses were seen at the
apex and appeared to be attached to the
distal segment of the inferior wall (Fig.
1). The coronary artery changes were
the same as those seen 6 years earlier.
Motion (M)-mode echocardiography did
not show any mass. Two-dimensional
echocardiography (Figs. 2 and 3) showed
two masses with irregular borders whose
motion was independent of the left ven
tricular wall and papillary muscles. The
larger mass was at the apex of the left
ventricle (Fig. 2) and the smaller was
near the posteromedial papillary muscle
(Fig. 3).
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Myxoma of the left ventricle was diag
nosed although the possibility of mobile
thrombi could not be eliminated. Hep
arin was administered intravenously in a
dose sufficient to maintain the partial
thromboplastin time in the therapeutic
range; operation was performed 4 days
later. The left ventricle was exposed
through a longitudinal ventriculotomy, 5
cm in length. There was no evidence of
tumour or thrombus. The anterior papil
lary muscle was hypertrophied and the
posterior papillary muscle was fibrous.
A two-dimensional echocardiogram ob
tained postoperatively appeared normal
and the postoperative course was un
complicated. There was no clinical evi
dence of embolization before or after
operation.
Com m ent
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Left ventricular masses are usually
thrombi or myxomas.2,4 Only 2.5%
of myxomas4 are located within the
left ventricle where they usually pro
voke left ventricular obstruction.
However, constitutional symptoms are
less frequent than with atrial myxoma
and there is a 64% rate of emboli.4
Thrombi of the left ventricle are more
frequent and are usually mural in
type.3 Recently Asinger and col
leagues3 described two-dimensional
echocardiographic features suggestive
of a left ventricular thrombus that
were present in our case; these were
associated with abnormal motion of
the ventricular wall and were fre
quently located at the apex.
Two-dimensional echocardiography
/\
2,3.5,8 jlas perrnitted a better under
/ \
Fig. 3a
standing of the anatomical features of
left ventricular thrombi, while the
limitations of M-mode echocardio
graphy have been recognized.2 How
ever, besides embolization, little was
known of the evolution of thrombi.
In 1979, Meltzer and colleagues,5 in
a study of left ventricular thrombi
diagnosed by two-dimensional echo
cardiography' reported a case in
which a left ventricular thrombus dis
appeared after 19 months. Asinger
and colleagues3 also reported four
cases in which a left ventricular
thrombus dissolved as shown on serial
two-dimensional echocardiographic
FIG. 2—(a) Two-dimensional echo
studies. These patients were receiving
longitudinal view, trans
anticoagulants but the time between cardiography:
ducer located along left sternal border.
Fig. 3b
the studies was not stated.
1 ,2 = mass (M), 3 = chordae tendinae
Thus, in our case it is possible that of anterior leaflet of mitral valve
FIG. 3— (a) Transverse view at level
the left ventricular masses were ac (AMV), 4 = posterior leaflet of mitral of papillary muscles. Note anterior posi
valve (PMV). (b) Schematic and com tion of larger mass. 1 ,2 — mass (M),
tually mobile thrombi that dissolved posite
representation of longitudinal 3 = posteromedial papillary muscle
in a short time; it is very unlikely view. Shaded
area shows structures con (PMPM). (b) Schematic and composite
that myxomas would disappear with tained in (a). S = sternum, CW = chest representation
of transverse view. Shaded
out evidence of embolization. Further wall, ARV = anterior right ventricular area shows structures contained in (a).
IVS = interventricular septum, RV = right ventricular cavity, S = in
more, the mobility of these masses wall,
= aorta, LA = left atrium, LV = terventricular septum, AW = anterior
and their irregular border suggest that AO
left ventricle, PLV
posterior left wall, LW = lateral wall, PW = pos
they had been formed recently.6 Ac ventricular wall, PPM = posterior pa terior
wall, ALPM = anterolateral papil
lary muscle.
cording to De Maria and colleagues6 pillary muscle.
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Clinical Criteria and Ankle Pressure Measurements
in Predicting Healing of Below-Knee Amputations
D.

K.W . Jo h n s t o n , m d , f r c s [ c ], f a c s , M .L. H a l l id a y , m d , d p h , m s c ,
J.P. K o s t u ik , m d , f r c s [ c ] and W .R. H a r r is , m d , f r c s [ c ]

d e M o r a is , m d ,

Since the ultimate success of a
below-knee amputation depends upon
preoperative, intraoperative and
postoperative factors, it is not
surprising that success or failure is
difficult to predict on the basis of
assessment of a single preoperative
variable. In this study, discriminant
function analysis was carried out on
data obtained prospectively from
33 patients who had below-knee
amputation. It showed that, by
using the level of ankle systolic
pressure and the severity of diabetes
and of infection as discriminators,
patients could be divided quite
accurately into two groups — those
whose amputation would be successful
and those whose amputation would
not. The study also showed that by
using multivariate analysis to
construct a single index of
prediction, success can be forecast
with a reasonably high degree of
accuracy. Multivariate analysis is
more accurate than the single-variate
method.

assez precise: ceux dont I’amputation
reussit et ceux dont I'amputation
echoue. Cette etude a aussi montre
qu'en se servant d’une analyse
multifactorielle pour composer un
seul indice previsionnel, le succes
peut etre prevu avec un degre de
precision assez eleve. L'analyse
multifactorielle est plus precise que
la methode a une seule variable.
In spite of improved techniques for
vascular reconstructive surgery, am
putation is the best and often the only
surgical treatment available for cer
tain patients with advanced ischemia.
When a major amputation o f the
lower extremity is indicated, the pre
ferred site is below the knee since the
potential for rehabilitation is better
and the mortality is lower.1'6 Although
techniques of amputation and meth
ods of rehabilitation are becoming
standardized, the failure rate for be
low-knee amputations is 17% to
5 2 % ,79 and of those in whom healing
occurs, only 50% to 60% are re
habilitated.7,8
In predicting the ultimate success
of a below-knee amputation, as de
scribed by Browse,10 there are three
important questions: (a) Is skin and
muscle blood flow sufficient to allow
healing? (b) What technical factors
must be considered in order to achieve
healing? (c) Is the patient’s general
condition good enough to permit suc
cessful rehabilitation?
The purpose of this paper is to
examine the first question and pre
sent the results of a prospective study
aimed at determining if certain clin
ical criteria or the measurement of
ankle systolic blood pressure, or both,
can be used to predict successful
healing o f a below-knee amputation.

Comme le succes final d'une
amputation en-dessous du genou
depend de facteurs preoperatoires,
peroperatoires et postoperatoires, il
n’est pas surprenant que le succes
ou I'echec de I'operation soit difficile
a prevoir, a partir de revaluation
d'une seule variable. Au cours de
cette etude, une analyse de fonction
discriminante a ete faite sur les
donnees recueillies prospectivement
chez 33 malades qui ont subi une
amputation en-dessous du genou.
Celle-ci a revele qu'en utilisant le
niveau de la pression systolique a la
cheville et la gravite du diabete et
de I'infection comme facteurs
discriminants, on pouvait distinguer
deux groupes de patients de facon

Methods
From the department o f surgery,
Toronto General Hospital and the
department of preventive medicine and
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In a prospective study of 52 con
secutive patients requiring lower ex
tremity amputation for advanced
ischemia, the indications for amputa
tion were ischemic ulceration or is
chemic pain, or both; in all cases,
vascular reconstruction was techni
cally not possible or had failed.
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The amputations were performed
or directly supervised by two staff
surgeons who determined the site of
the amputation on the basis o f their
clinical judgement, without knowledge
of the previously recorded data. The
procedure for a below-knee amputa
tion was standardized.1 Long posterior
flaps and short anterior flaps were
used and the anterior and posterior
muscles were sewn together over the
end of the tibia. A drain was not
usually used. The wounds were left
open only if severe infection was pres
ent, otherwise a rigid dressing was
applied.
The following variables, thought to
have potential value in predicting the
success of a below-knee amputation,
were recorded: age; sex; severity of
diabetes (none, controlled by diet, by
oral hypoglycemic agents or by in
sulin); indication for amputation (is
chemic pain, digital gangrene, fore
foot gangrene, heel ulcer); severity of
infection (none, mild or severe); pre
vious failed bypass graft; previous
sympathectomy; technical error dur
ing amputation, and the level o f the
ankle systolic blood pressure (0 to 24
mm Hg, 25 to 49 mm Hg and 50
mm Hg or more). Ankle systolic
blood pressure was measured from the
dorsalis pedis, posterior tibial and the
distal peroneal arteries by a standard
technique, using a 9.4 MHz Parks
Doppler (Parks Electronics, Beaver
ton, Ore.).11,12 A standard-sized blood
pressure cuff was inflated around the
ankle to a pressure higher than the
systolic pressure and then slowly de
flated. Systolic pressure was that at
which the flow signals reappeared.
We chose to use ankle rather than
upper calf pressure because it prob
ably reflects the perfusion pressure
to the long posterior flap more re
liably.
The results of amputation were as
sessed as primary healing, secondary
healing or failure.
Statistical analyses were carried
out to determine if there was any
relation between the recorded vari
ables and the outcome of the belowknee amputation, to measure the abil
ity of each variable (separately and
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in combination) to distinguish between
failures and successes and to predict
the chance of success for specific
combinations of variables.13
Results
Thirty-three consecutive patients
(23 men, 10 women) had primary
below-knee amputation. During the
period of the study, 4 patients had
primary above-knee amputations and
15 others had major foot amputations.
The patients ranged in age from
47 to 86 years (mean ± one standard
deviation, 68 ± 10 years). Six pa
tients were insulin-dependent dia
betics, in four the diabetes was con
trolled by oral hypoglycemic agents
and in three by diet alone. The in
dication for amputation was ischemic
pain in 7 patients, digital gangrene in
13, forefoot gangrene in 7 and heel
ulceration in 6 patients. Four patients
had a severe infection and seven had
mild infection. In 11 patients a pre
vious vascular reconstruction had
failed and the others were not can
didates for reconstruction. Twentysix patients had had a phenol or sur
gical sympathectomy. Only five pa
tients had had neither sympathectomy
nor attempted vascular reconstruc
tion. In retrospect, two surgical errors
occurred: in one case a tight cast
caused stump necrosis and in another
the stump was closed in the presence
of sepsis. Ankle systolic pressures
could not be measured in two patients
because the vessels were calcified and
in another patient because there was
severe swelling. The amputation
healed primarily in 11 patients and
secondarily in 4, but failed in 17 pa
tients. One patient died in the early
postoperative period so healing could
not be assessed. Two patients with
ischemia who had primary healing
continued to experience appreciable
ischemic pain in their stump and ul
timately may require revision of the
below-knee amputation.
Statistical Analysis
Chi-square analysis did not show
any significant relation between the
outcome of the below-knee amputa
tion (i.e., primary or secondary heal
ing or failure) and any of the follow
ing individual variables: age (P =
0.65); sex (P = 0.45); the presence
or absence of insulin-dependent dia
betes (P = 0.63); the severity of in
fection (P = 0.71); previous bypass
surgery (P = 0.36); the presence or
absence of a previous sympathectomy
(P = 0.70) and ankle systolic blood
pressure (P = 0.25). However, as
202

predicted, there were statistically sig
nificant relations between the severity
of infection and of diabetes (P =
0.01), the ankle systolic blood pres
sure and presence of diabetes (P =
0.03), and the indication for amputa
tion and ankle systolic pressure
(P = 0.05).
Discriminant function analysis was
carried out to measure the ability of
each variable (separately or in com
bination) to distinguish failures from
successes (the outcome or “depend
ent” variable). The outcome variable
was entered into the analysis as either
a two-category, three-category or
four-category variable. The highest
discriminating power was obtained
using a two-category outcome variable
where the patients were divided into
those whose limb healed (primary or
secondary healing) and those whose
limb failed to heal. Several discrimi
nant function analyses were per
formed including the independent
variables together or in a stepwise
fashion. When ankle systolic blood
pressure alone was used there was no
significant discrimination and only
63.0% of the patients were correctly
classified. The highest discriminating

power was obtained using a combina
tion of three variables: the ankle sys
tolic pressure, the severity of diabetes
(nil, diet, oral agent, insulin) and the
severity of infection. This resulted in
the correct classification of patients
in 81.5% of the cases (Table I). As
shown in Table II the prediction was
just as good when infection was ex
cluded from the analysis. The relative
importance of each variable as a dis
criminator is shown in Table III. The
lower the Wilks’ lambda value, the
better was the discriminating power.
The F statistic also reflects the discri
minating power of the variable, but in
this instance, a higher value indicated
greater discriminating power.
It is clear that the results will give
slightly different values if other vari
ables are added or removed, or if
certain categories of the variables are
changed. For example, the discrimina
tion was not as good when three levels
of outcome were defined: primary
healing, secondary healing and fail
ure. However, the values of Wilks’
lambda and the F statistic remained
relatively constant or, at least, related
to each other in the same way.
In addition, a multiple regression

Table 1— Discrim inant Function Analysis Using Ankle
Pressure, Diabetes and Infection as Predictors

Findings
Actual failu re
Actual success

Predicted failure,
no. (% )

Predicted success,
no. (% )

13 (76.5)
1 (10.0)

4 (23.5)
9 (90.0)

Correctly classified

81.5% =

("O x-

Table II— Discriminant Function Analysis Using Ankle
Pressure and Diabetes, but not Infection, as Predictors

Findings
Actual fa ilu re
Actual success

Predicted failure,
no. (% )

Predicted success,
no. (% )

14 (82.4)
2 (20.0)

3 (17.6)
8 (80.0)

Correctly classified

81.5% =

( u + *)

X 100

Table I I I — R elative importance of Each Variable
as a Discrim inator
Variable

Wilke' lambda

F statistic

0.73
0.99
0.99

9.08
0.10
0.07

Systolic pressure
Infection
Diabetes
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analysis using “dummy” variables was
carried out in an attempt to define
the percentage chance of success of
amputation. Various combinations of
the independent variables were used
to construct the dummy variables.
The regression equation has the form:

knee amputation, the ratio between
the two varies considerably from one
hospital to another. In our series,
primary above-knee amputations were
performed in only 9% of the cases.
The healing rate of below-knee am
putations varies widely and depends
upon operative technique and patient
selection. In our series it was 47%.
We agree with the observations of
Barnes and associates7 and Nagendran
and associates14 that amputations
should be carried out by an experi
enced surgeon; in our series, two
staff surgeons performed or super
vised all the amputations. In all cases,
a large posterior flap was used and
the wounds were drained or left open
only if there was a specific indication.
It is difficult to use preoperative
criteria to predict the long-term suc
cess of an amputation since “healing
. . . depends upon the blood supply
after the amputation, not before it”.10
Adequate skin and muscle perfusion
are the major requirements for heal
ing, and are affected by intraopera
tive factors including the trauma of
dissection and tissue tension, and post
operative factors including the pres
ence of infection, edema and the oc
currence of intravascular thrombosis,
secondary to stasis.
Our findings confirm the observa
tions of others and demonstrate that,
in general, evaluation of a single pre
operative variable is not of significant
discriminating value. There was no
significant relation between the out
come of the below-knee amputation
and the presence or absence of in
sulin-dependent diabetes, the level of
the ankle systolic blood pressure, the
severity of infection, the presence or
absence of a previous sympathec
tomy15 or a failed bypass graft.1'7'16,17
Other variables could have been in
cluded in this study. For example, in
the study of Barnes and colleagues,7
100% of below-knee amputations
healed when the popliteal pulse was
palpable and 78% healed when it
was not, but they concluded that the
absence of a popliteal pulse was not a
contraindication to below-knee ampu
tation. Healing does not correlate with
the arteriographic findings15,18 but the
contribution of disease in the deep fe
moral artery may have been under
estimated in these studies. The amount
of skin and muscle wound bleeding
at the time of operation depends
upon tissue perfusion, but since this
may be affected by factors such as
the anesthetic agents used and the
degree of operative trauma, poor
bleeding is not an absolute contraindi

y — b0 -f- biXi -{- b2x2 + . . . bkXk
where y is the predicted outcome with
the value 0 if the case fails and 1 if
the case succeeds, and X i, x2 . . . Xk
are the individual categories of vari
ables where x = 0 if the category is
absent in the patient and x — 1 if
the category is present, and b„, b i. . .
bk are the calculated constants. If a
variable has several categories, each
category can be represented as a dis
crete variable with the value of either
0 or 1. In each analysis, one of these
dummy variables is left out of the
equation, usually the one that could
be described as the “best” category
(i.e., the one most likely to predict
success). For example, three levels of
ankle systolic pressure were recorded:
0 to 24 mm Hg, 25 to 49 mm Hg
and 50 mm Hg or more. For ankle
pressure then, two dummy variables
were selected to be entered into the
equation — variable x, for pressure
0 to 24 mm Hg, variable x2 for pres
sures 25 to 49 mm Hg. Pressures of
50 mm Hg or more, would then be
represented in the equation as part of
the constant (b0) when Xi and x2 were
given a value of zero. Diabetics were
divided into two categories, non-insu
lin-dependent and insulin-dependent
diabetics. The category insulin-de
pendent diabetics was entered as a
dummy variable x3. The regression
equation then becomes
y = 0.86 - 0 . 7 lx, - 0.49x2 - 0.46x2
Thus, using this equation, it is pos
sible to predict the percentage of suc
cesses (or failures) for a case with the
specific variables ankle pressure and
diabetes. For example, an insulindependent diabetic with an ankle pres
sure of 50 mm Hg or more would
have a 40% chance of successfully
healing a below-knee amputation. The
regression equation assumes that the
chance of success or failure is a linear
function of several independent prog
nostic factors. The model is additive
and will not give an accurate predic
tion if there is interaction between
the variables.
Discussion
Although it is generally agreed that
below-knee is preferable to above
VOLUME 25, NO. 2, MARCH 1982
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cation to below-knee amputation.7,19,20
Skin blood pressure has been meas
ured by means of counter-pressure
against an area of skin that has been
injected intradermally with a radio
isotope.21 This method is somewhat
cumbersome but if skin blood pres
sure was less than 20 mm Hg, failure
of the below-knee amputation oc
curred, and when the pressure was in
the range of 20 to 40 mm Hg, healing
was variable. Pretibial skin blood flow
has been measured using xenon-133
with encouraging results.22,23 Flow in
the posterior flap should also be as
sessed and the findings may be more
important than those of pretibial
blood flow, but this has not been
studied. The distribution of perfusion
has been studied using intra-arterial
microspheres and although early re
sults have been encouraging, final re
sults have not been published.24,25
We did not find a significant rela
tion between the level of the ankle
systolic blood pressure and success of
below-knee amputation. Discriminat
ing power was, however, improved by
considering this variable in combina
tion with others. We measured ankle
systolic blood pressure rather than
calf blood pressure because we be
lieved it would give a better indication
of the level of perfusion pressure to
the long posterior flap. Cooperman
and colleagues2 found that a calf
blood pressure of 70 mm Hg was
required for amputation healing, but
Barnes and associates7 showed that
50 mm Hg was adequate. The ab
solute ankle blood pressure required
for healing in our study, taking into
consideration other factors, was 30 to
40 mm Hg. These results agree quite
closely with those of Dean and asso
ciates,16 but it should be noted that
they used a Doppler with a 5 MHz
probe and recorded signals from only
two vessels, whereas we used a more
suitable 9 MHz probe and recorded
pressures from the dorsalis pedis, pos
terior tibial and the distal peroneal
arteries. Van de Water and associates26
stated that 50 to 70 mm Hg was the
dividing line between success and fail
ure. but our data indicate that healing
is possible at much lower pressures
and this finding agrees with those of
others27'32 who noted healing in sev
eral patients with ankle pressures of
30 to 40 mm Hg.
Our study confirms that by using
a single preoperative predictor it is
not possible to predict accurately the
successful outcome of a below-knee
amputation. However, by using mul
tiple variables to construct a single
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index of prediction, it is possible to
predict success with a reasonably high
degree of accuracy. This finding is
not surprising in view of the fact
that many factors determine whether
a below-knee amputation will heal.
The number of patients included in
this preliminary study is small, but
the data have provided a valuable
guide in mounting another prospec
tive study with more specific clinical
and arteriographic criteria and other
more accurate methods for assessing
skin and muscle perfusion. Since the
ultimate success of an amputation de
pends upon preoperative, intraopera
tive and postoperative factors,6,10 it
is important that preoperative infor
mation should not necessarily be a
contraindication to below-knee am
putation. Rather, prediction of a low
success rate should encourage early
revision if there is any sign of failure.
We thank B. Hanson, RN and S.
Ungaro, RN for their technical help in
gathering the data, C.M. Mori for as
sistance in preparing the manuscript and
the Medical Research Council for sup
port of parts of this project.
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NOTICES
continued from page 182
Postgraduate Course in
General Surgery
The Howard C. Naffziger Surgical
Society and the department of surgery
of the University of California School
of Medicine, San Francisco are pre
senting a postgraduate course in gen
eral surgery, Apr. 15-17, 1982.
The program offers general sur
geons and intensive overview of prob
lems encountered in daily practice.
This year the emphasis is on liver and
biliary problems, cancer of the colon
and rectum, gastric and pancreatic
diseases, trauma, critical care, anti
biotic management and thyroid can
cer. Extended Programs in Medical
Education, the organization sponsor
ing the program, designates the pro
gram as meeting the criteria for 15
hours in Category 1 of the Physician’s
Recognition Award of the American
Medical Association and the Certifica
tion Program of the California Med
ical Association.
For additional program informa
tion call (415) 666-4251; for registra
tion information call (415) 666-2894
or 666-2483.
continued on page 231
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Framycetin Sulphate
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Indications: Treatment of infected or potentially
infected burns, crush injuries, lacerations. Also vari
cose ulcers, bedsores and ulcerated wounds.
Contraindications: Known allergy to lanolin or fra
mycetin. Cross-sensitization may occur among the
group of streptomyces-derived antibiotics (neomycin,
paromomycin, kanamycin) of which framycetin is a
member, but this is not invariable.

Precautions: In most cases absorption of the anti
biotic is so slight that it can be discounted. Where
very large body areas are involved (e g. 30% or more
body burn), the possibility of ototoxicity being even
29. J o h n s o n W : In discussion of B arn es RW ,
tually produced should be considered. Prolonged use
S h a n ik G D , S lay m a k er E E : An index of
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measures should be taken if this occurs.
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Dosage: A single layer to be applied directly to the
wound and covered with an appropriate dressing. If
exudative,dressings should be changed at least daily.
In case of leg ulcers cut dressing accurately to size
of ulcer.
Supplied: A lightweight, paraffin gauze dressing
impregnated with 1% framycetin sulphate B.P.
Sofra-Tulle also contains anhydrous lanolin 9.95%.
Available in 2 sizes: 10 cm by 10 cm sterile single
units, cartons of 10 and 50; 10 cm by 30 cm sterile
single units, cartons of 10. Store at controlled room
temperature.
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Sofra-Tulle is a quality surgical dressing
that goes on treating the wound long after
application. Bactericidal against Gram
positive and Gram negative infections,
Sofra-Tulle remains active in the presence of
blood, pus and serum.1

Sofra-Tulle is soft and pliable with minimal
adherence, easy to cut and contour to fit
the lesion. Sofra-Tulle avoids maceration,
helps drain exudate, and provides a sterile
healing environment.
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Leadership in wound repair
from Roussel

ROUSSEL
1. Data on File Roussel Canada Inc.

M ontreal, Quebec

Associated Laryngeal and Lung Carcinoma
G illes P. L aroche , m d , fr c s [c ], facs

Synchronous or metachronous
carcinoma of the larynx and of
the lung were seen in seven
patients between 1971 and 1977 at
the Hotel-Dieu de Quebec. The
pulmonary lesion was either missed
completely or misdiagnosed. Laryngeal
tumours were curable but only two
of the pulmonary tumours were
treated successfully. The primary
nature of the pulmonary lesion may be
established by careful examination
of the bronchial mucosa. Hemoptysis
must always be regarded as a sign
of pulmonary cancer unless proven
otherwise; hoarseness must not be
bluntly attributed to invasion of the
laryngeal nerve by lung cancer
because a small primary lesion of
the vocal cords may exist. Possible
pulmonary metastases from any
respiratory tract cancer must be
carefully diagnosed since curative
resection of primary lung lesions is
possible.
Entre 1971 et 1977, le developpement
synchrone ou metachrone de cancers
du larynx et du poumon a ete
rencontre dans sept patients a
I'Hotel-Dieu de Quebec. Dans un
nombre de cas, la lesion pulmonaire
a soit echappe au diagnostic ou a ete
mal diagnostiquee. Les tumeurs du
larynx etaient curables mais seulement
deux des tumeurs pulmonaires ont ete
traitees avec succes. Le caractere
primitif de la lesion pulmonaire
peut etre etabli par un examen
soigneux de la muqueuse bronchique.
Jusqu'a preuve du contraire, une
hemoptysie doit toujours etre
consideree comme un signe de cancer
du poumon; la raucite de la voix ne
doit pas etre attribute d'emblee a
un envahissement du nerf larynge
par le cancer du poumon, car il peut
exister un petit cancer primitif des
cordes vocales. Les metastases
pulmonaires possibles de tout cancer

From the thoracic and cardiovascular
surgery service, Hotel-Dieu de Quebec,
Quebec, PQ
Accepted for publication Oct. 21, 1981
Reprint requests to: Dr. Gilles P.
Laroche, Service of thoracic and
cardiovascular surgery, Hotel-Dieu de
Quebec, 11, Cote du Palais, Quebec,
PQ G1R 2V6
206

des voies respiratoires doivent etre
soigneusement diagnostiquees car
la resection curative des tumeurs
pulmonaires primitives est possible.

The occurrence of multiple primary
carcinomas in the same individual is
relatively frequent,1 but the associa
tion of intrinsic carcinoma of the
larynx and of the lung is rare. We
review seven patients with these le
sions and comment briefly on the
special aspects and the therapeutic
program required.
Patients. Method and Results

Nine cases of associated laryngeal
and bronchogenic carcinoma were en
countered at the Hotel-Dieu de
Quebec in the 7 years from October
1971 to August 1977. Two patients
were excluded from this study because
the clinical diagnosis of lung carci
noma was not proven histologically
In the other seven the histologic diag
nosis of the tumours and the primary
nature of the carcinomas were estab
lished.
All seven patients were men and
heavy smokers; three were also al
coholics. Their ages when the first
carcinoma was diagnosed ranged from
48 to 66 years (mean 58.7 years). In
all the principal reason for consulta
tion was laryngeal symptoms such as
dysphonia and cough. The pulmonary
lesion was discovered on routine chest
roentgenography at the time of initial
admission to hospital or at a follow
up visit after treatment of the laryn
geal carcinoma. Referring doctors
usually attributed the repeated bouts
of hemoptysis to the laryngeal tumour
even in the presence of an abnormal
lung shadow. More distressing was the
fact that in three patients (cases 2, 4
and 7) the pulmonary lesion was to
tally ignored or misdiagnosed before
admission to our hospital (Table I).
Synchronous carcinomas were diag
nosed during the same period of hos
pitalization in four patients. Meta
chronous carcinomas were found in
the three other patients after an inter
val of 2, 2 V i and 5 years respectively.
Laryngeal Tamours

The laryngeal tumours were low-
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grade epidermoid carcinoma; only one
patient had submaxillary lymph-node
metastasis. Of the five patients receiv
ing radiotherapy alone, one had a re
currence that was cured later by sur
gical excision and another had a small
laryngeal recurrence but was not
treated because of the advanced stage
of his lung carcinoma. Two patients
were cured by a wide surgical resec
tion followed by irradiation.
Lung Tumours

The diagnosis of the pulmonary le
sion was established by bronchoscopy
in four cases, by transthoracic needle
biopsy in two and by thoracotomy in
one case. Cytologic examination of
the sputum gave positive findings in
only two cases. The tumour arose
from the left lung in five patients and
from the right in two. The diameter
of the tumours varied from 1.5 to
10 cm. Great care was taken at the
initial diagnosis or later at autopsy to
demonstrate that the cancer originated
from the bronchial mucosa, thus
establishing that it was a separate pri
mary tumour. Microscopic examina
tion showed grades 2 and 3 squamous
cell carcinoma in six lesions and a
small cell carcinoma in one. Four pa
tients with centrally located tumours
had invasion of mediastinal nodes and
the tumour was judged to be inoper
able; two received irradiation, one
had no treatment and one refused
treatment. Of the three patients with
peripheral tumour and cancer-free
mediastinum, one was found at thora
cotomy to have a nonresectable lesion
because of extensive parietal invasion
and was later treated by irradiation
alone while the remaining two had a
curative lobectomy. Of these last two
patients, one was well 8 years later
and the other died 44 months after
treatment of an unrelated cause.
Comment

Since the entire respiratory tract is
exposed to the inhalation of the same
carcinogens, synchronous or meta
chronous occurrence of laryngeal and
lung carcinoma should not be surpris
ing. But it was not reported in the
early medical literature. In 1932, in
a collective review of 1259 cases of
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multiple primary malignant tumours,
Warren and Gates2 did not report this
association. Sporadic single case re
ports later appeared but it was not
until 1955 that Cahan3 described eight
cases of associated laryngeal and lung
tumours. In 1956, Lewis and Schaff4
stated that cigarette smoking could be
an etiologic factor and emphasized
that these tumours were two different
primary lesions. Today it is recog
nized that both lesions occur mainly
in men in their fifth or sixth decade
of life. All tumours of the larynx are
squamous cell epitheliomas but tu
mours of the lung, of epidermoid na
ture in 40% of the cases, are usually
more anaplastic. The microscopic ap
pearance of the two tumours differs,
and invasion of the bronchial mucosa
with characteristic growth patterns and
regional lymph-node metastases estab
lish the pulmonary origin of the lung
tumour. The discovery of a mass in
the lung of a patient with a coexistent
or a previously treated malignant
tumour is highly distressing. Inoper
ability or failure of the previous treat
ment based on the presence of pos
sible lung metastases should not be
accepted without an extensive evalua
tion of the pulmonary lesion, keeping
in mind that a benign lesion or a
primary tumour of the lung is always
possible. Adkins and associates5 re
ported that 32 of 50 solitary intrathoracic lesions found in patients pre
viously treated for a malignant tu
mour were metastatic; 10 were pri
mary lung cancers while the other 8
were benign lesions. Therefore, re

garding all pulmonary lesions as me
tastatic without proof can cause con
siderable delay in treatment.
Hemoptysis should not be regarded
as a symptom of laryngeal cancer
unless its pulmonary origin has been
excluded by a good radiologic inves
tigation and careful bronchoscopic
examination. After irradiation of the
laryngeal tumour, hemoptysis cannot
simply be attributed to the fragility of
the laryngeal mucosa. Also, crusts
forming around a tracheal stoma
should not be held responsible for all
airway bleeding. Conversely, in pa
tients with lung cancer, hoarseness
cannot always be attributed to recur
rent invasion of the laryngeal nerve;
vocal cord dysfunction may be caused
by a small local tumour. Inoperability
based on this unproven fact could
deny the patient curative treatment.
Laryngoscopic examination is re
quired to differentiate between the
two conditions.
As Perez and colleagues8 stressed
in 1961, lung carcinoma is the more
lethal of the two lesions and should
receive immediate treatment, unless
the laryngeal tumour is causing air
way obstruction. Ten of their 11 pa
tients died of their pulmonary cancer
without any evidence of recurrence of
the laryngeal tumour. Of our seven
cases, only the two patients who had
a curative resection of their lung can
cer were alive and apparently free of
disease 4 and 8 years after the oper
ation. All but one of the laryngeal
carcinomas were cured. One that re
curred might have been cured but

was not treated because the patient’s
lung cancer was in a terminal phase.
Knudson and colleagues7 found a sec
ondary carcinoma of the respiratory
tract in 9 of 1057 patients with cancer
of the lung. In four of our seven pa
tients with laryngeal carcinoma, lung
cancer subsequently developed. There
fore, the follow-up of smokers with
any cancer of the tracheobronchial
tree should be done at regular inter
vals and should include a chest roent
genogram and cytologic examination
of sputum to detect early changes
before the tumour becomes incurable.
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Table 1— Patient Data

Patient
no.

Age, yr

Interval between
diagnosis of
prim ary tumours, mo

i

65

0

2

51

64

3

62

30

4

62

0

5

48

23

6

66

0

7

57

0

Laryngeal tum our
Type,
grade
Squamous cell
carcinoma,
grade 2
Squamous cell
carcinoma,
grade 2
Squamous cell
carcinoma,
grade 1
Squamous cell
carcinoma,
grade 2
Squamous cell
carcinoma,
grade 2
Squamous cell
carcinoma,
grade 2
Squamous cell
carcinoma,
grade 2
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Treatm ent

Lung tum our
Recurrence

Irradiation

No

Irradiation
and operation

No

Irradiation
Irradiation

Small,
late,
curable
No

Irradiation
and operation

No

Irradiation

No

Irradiation
and operation

No

Type,
grade
Squamous cell
carcinom a,
grade 3
Squamous cell
carcinom a,
grade 2
Small cell
carcinoma
Squamous cell
carcinoma,
grade 3
Squamous cell
carcinoma,
grade 2
Squamous cell
carcinoma,
grade 3
Squamous cell
carcinoma,
grade 3

T reatm en t

Outcome

Thoracotom y,
unresectable

Dead, 14 mo

None (refu s ed ),
m ediastinal
invasion
Irrad iatio n for
m ediastinal
invasion
None,
m ediastinal
invasion
Lobectomy

Unknown (probably
dead)

Irradiation for
m ediastinal
invasion
Lobectomy

Dead, 11 mo
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Dead, 5 mo
Dead, 4 mo
W ell, 96 mo

Dead, 44 mo
of unrelated
cause
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NOW IN STROKE
The Advantages of ENTROPHEN*
with reduced risk
of stomach upset

To reduce the risk
of stroke

When you prescribe
ASA for long-term use,
it is important not to create
additional problems for
your patients.

Now, ENTROPHEN* is
indicated for reducing the risk
of recurrent transient ischemic
attacks or stroke in men who
have had transient ischemia
of the brain due to fibrin
platelet emboli. At present
there is no evidence that
ASA is effective in reducing
transient ischemic attacks
in women, or is of
benefit in the treatment
of completed strokes
in men or women.
Inhibition of platelet
cyclooxygenase activity
by a single dose of
ENTROPHEN*-10
was comparable to
that of plain ASA,
although the effect was
delayed, reflecting the
delayed appearance of
ASA in the plasma.1

While they may benefit
from the therapeutic
effect of ASA, there is
still a potential for
gastric irritation and
upset, particularly
when the regimen calls
for continuous daily
dosage.
Clinical experience
has shown that
ENTROPHEN*, coated
with POLYMER 37*
reduces gastric distress
in long-term treatment
with high doses of ASA.
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Localized Duodenal Lymphoma
Masquerading as a Duodenal Ulcer
David Grischkan, md , L eon B rown, md, H illel M azansky, md,
Bernard A rcher, md, Franklin P rice, md and T amer A l -Rifai, md

A 64-year-old woman presented with
atypical abdominal pain, weight loss,
melena and hematemesis. Reactivation
of a peptic ulcer was diagnosed
and she was treated with antacids
and cimetidine. When her symptoms
recurred 4 months later, a perforated
duodenal ulcer was noted on
roentgenograms. At laparotomy this
proved to be a perforated, localized
lymphoma of the duodenum. This
case highlights an impo tant
consideration in the management of
duodenal ulcers. Patients who present
with a previously diagnosed peptic
ulcer, who demonstrate atypical
symptoms and remain refractory to
treatment should undergo endoscopic
examination and biopsy to rule out
an occult localized duodenal lymphoma.
Une femme de 64 ans a ete vue en
consultation souffrant de douleurs
abdominales atypiques, d'une perte
de poids de melena et d’hematemese.
La reactivation d'un ulcere gastro
duodenal a ete diagnostiquee et la
patiente regut des antiacides et de
la cimetidine. Les symptomes
reapparurent 4 mois plus tard et les
radiographies montrerent alors un
ulcere duodenal perfore. La laparotomie
demontra un lymphome perfore et
localise du duodenum. Ce cas met
en evidence un facteur important qui
doit etre considere dans le traitement
de I'ulcere duodenal. Les malades,
chez qui on a prealablement
diagnostique un ulcere gastro-duodena!
et qui se plaignent de symptomes
atypiques resistant au traitement,
doivent etre soumis a un examen
endoscopique avec biopsie afin
d'exclure la possibility d'un lymphome
duodenal occulte et localise.

yet the variety of pathologic and clin
ical lesions associated with it chal
lenge the surgeon’s diagnostic and
technical abilities. Peptic ulcer is by
far the most common lesion involving
the duodenum. However, more subtle
conditions such as duodenal or ampullary carcinoma, localized lym
phoma, Brunner’s gland adenoma and
gangliocytic paraganglioma may be
encountered.1
Patients with peptic ulcer often
present with a characteristic symptom
complex. Diffuse pain or substantial
weight loss are seldom encountered.
Because duodenal ulcers are relative
ly common and the other lesions men
tioned are rare, most patients with
epigastric pain in combination with
an ulcerative process of the duode
num, as shown in roentgenograms
after ingestion of barium, are assumed
to have a peptic ulcer. Fiberoptic
endoscopy is usually not carried out
once radiologic confirmation of duo
denal ulcer has been obtained because
of the cost of the procedure. If endo
scopic examination is carried out,
biopsy specimens are rarely obtained
because lesions other than benign
peptic ulcers in the duodenum are so
rare. Thus, the diagnosis of peptic

The duodenum is a fixed retroperi
toneal segment of the small bowel
measuring less than 30 cm in length,
From the department of surgery,
Huron Road Hospital, East Cleveland,
Ohio
Accepted for publication Oct. 6, 1981

FIG. 1—Penetrating ulcer of duo
denal bulb, projecting from superior as
pect of bulb base. There is effacement
of lesser curvature of stomach by mass,
possibly enlarged left lobe of liver.

Reprint requests to: David M. Grischkan,
Department of surgery, Huron Road
Hospital, 13951 Terrace Rd., East
Cleveland, OH 44112, USA
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ulcer is usually m ade on clinical
grounds. In the case we describe, the
diagnosis of duodenal lym phom a was
made as a result of endoscopic ex
amination with biopsy.
Case Report

We first saw this 64-year-old black
woman because she had had diffuse
midabdominal pain, hematemesis and
melena for 1 week. Duodenal ulcer had
been diagnosed by abdominal roent
genography 1 year earlier at another
hospital. She had been given an ulcer
diet and instructed to take antacids reg
ularly. During the 6 months before
admission, she remained asymptomatic,
but lost approximately 12 kg which she
attributed to decreased appetite. She de
nied alcohol abuse or aspirin ingestion.
There was no history of parathyroid
disease or diarrhea.
Physical examination did not reveal
any abnormality. Her hemoglobin level
was 8.0 g/dl, leukocyte count was 12.4 x
109/1 with a normal differential, pro
thrombin time was 14 seconds and re
sults of liver function tests were normal.
Intravenous fluids and several units of
blood were given; her condition stabil
ized and no further bleeding was noted.
Roentgenograms after a barium meal
demonstrated a duodenal bulb ulcer with
effacement of the lesser curve of the
stomach, possibly by an enlarged liver
(Fig. 1). Examination with the flexible
endoscope showed a localized ulcer, 1
cm in diameter, in the duodenal bulb;
the gastric mucosa was normal. A biop
sy specimen was not taken. Upon dis
charge, cimetidine, antacids and a mod
ified diet were prescribed. She remained
well for 4 months, when she returned
complaining of severe diffuse upper ab
dominal pain and frequent tarry stools.
Her weight loss had persisted. The liver
was now firm in consistency and palp
able approximately three fingerbreadths
below the right costal margin. Vital
signs were normal and her temperature
was 36.6°C. The hemoglobin value was
10.9 g/dl, leukocyte count was 9.7 x
109/1 with a normal differential and
serum albumin value was 2.7 g/dl with
a total protein value of 5.3 g/dl. The
serum amylase level was 41 IU/1. Ro
entgenograms after a barium meal now
revealed a perforated duodenal ulcer
with a large mass displacing the stomach
anterolaterally (Fig. 2). She was treated
vigorously with fluids, intravenously,
and with hyperalimentation; blood was
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given because of a slowly decreasing
hemoglobin level. At laparotomy several
days later, a duodenal bulb ulcer (dia
meter 2 cm) was found (Fig. 3). It had
perforated into a large irregular necrotic
cavity bordering on the lesser sac and
eroded the head of the pancreas. A
Billroth II gastrectomy was performed
with catheter drainage of the duodenal
stump. The duodenal lesion proved to
be a localized, ulcerated, mixed lympho
cytic-histiocytic lymphoma. The patient
made an uncomplicated recovery and
was discharged 2 weeks after admission
under the care of a medical oncologist.
She refused radiotherapy.
Two months later she was readmitted
because of progressive weakness. She
was treated for 3 weeks with chemo
therapeutic agents, which she had pre
viously refused. In spite of initial sub
jective improvement, she gradually suc
cumbed to septicemia despite aggressive
antibiotic therapy.

Comment
Primary malignant lymphomas of
the gastrointestinal tract are relative
ly uncommon, constituting 1% to 4%
of the reported malignant intestinal
neoplasms.2'5 According to Dawson
and associates4 lesions are considered
primary if (a) there are no palpable
superficial lymph nodes or roentgenographic evidence of mediastinal
disease; (b) the peripheral blood smear
contains no leukemic or lymphomatous abnormalities and (c) if, at lapa
rotomy, all intra-abdominal lymphadenopathy is within the accepted
lymphatic drainage routes.
The most frequent site of involve
ment is the stomach, followed in
order of frequency by the small in
testine, the large intestine and ap
pendix.6,7 Lesions of the duodenum
are uncommon. Loehr and associates2
in their retrospective study docu
mented 100 patients with primary
lymphoma of the gastrointestinal tract
over a 35-year period. Only four of
these patients had involvement of the
duodenum. The most common symp
toms included weight loss, nonspecific
abdominal pain, malaise, anorexia and
fatigue. Unlike duodenal ulcer symp
toms, pain varied in character and
location, and frequently was exacer
bated by intake of food. Contreary
and associates3 reported 112 patients
with lymphomas of the gastrointestinal
tract and noted a similar overall dis
tribution of tumours, with only one
occurring in the duodenum. Symp
toms of upper gastrointestinal tract
lesions were nonspecific and atypical
in contrast to those of peptic ulcer
disease. Four of these 112 patients
presented with perforation of the
214

small bowel. The findings in both
these series agree with those of pre
vious studies.6,8,9
Gastrointestinal tract lymphomas
originate in the lymphoid tissue of the
lamina propria and submucosa. Their
gross appearance is variable. They
may assume a nodular, polypoid, an
nular, infiltrative or aneurysmal
form.10 Frequently they ulcerate and
exhibit thickening of mucosa at the
margins, due mainly to edema. It is
not uncommon for them to perforate.
In our case, the lymphoma presented
as an ulcerated, perforated lesion ex
hibiting moderate thickening and in
duration of duodenal wall at its mar
gins. Tumour cells ranged from large
histiocytic forms to smaller more
mature lymphocytes, consistent with
Rappaport’s classification11 of a
mixed lymphocytic-histiocytic lym
phoma, diffuse type. Electron micro
scopy failed to demonstrate desmosomes or myofilaments, suggesting
that the tumour cells were not of
epithelial or muscle origin (Fig. 4).
Localized lymphomas of the duo
denum offer the unique opportunity
of direct endoscopic visualization, as
opposed to indirect methods available
for lesions in the remainder of the
small bowel. Now that fiberoptic en
doscopy is available, these lesions
should be diagnosed at an earlier
stage and thus be much more amen
able to curative resection at the time
of diagnosis. Approximately 50% of
primary lymphomas of the gastroin
testinal tract are amenable to curative
resection at the time of laparotomy.3
While earlier published reports pre
sented a pessimistic outlook, with few
5-year survivors, recent studies have
reported a more favourable prognosis

FIG. 2— Duodenal ulcer crater with
escape of barium into large cavity.
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— as good as or better than adeno
carcinoma. Five-year survival rates of
40% to 60% have been reported for
curative resection.3,8,9 A threefold in
crease in mortality occurred when
curative resection was carried out for
regional spread as opposed to local
ized disease.3
This report highlights an important
consideration for the physician treat
ing peptic ulcer disease. Any patient
with a “classic” duodenal ulcer who
demonstrates atypical symptoms and
remains refractory to medical treat
ment should be reassessed. The triad
of symptoms consisting of atypical
abdominal pain, weight loss and
nonspecific constitutional symptoms
should immediately raise the suspicion
of a malignant lesion in spite of
the “characteristic” roentgenographic
diagnosis. These patients should un
dergo endoscopic examination with
biopsy of the lesion to rule out an
occult localized lymphoma. Earlier
diagnosis and a more aggressive sur
gical approach should yield an im
proved 5-year survival rate.

FIG. 3—Perforated duodenal
ulcer (indicated by forceps).

bulb

FIG. 4—Electron micrograph of tu
mour cell. Note irregular nucleus with
indentation and margination of chroma
tin. Extracellular myofilaments at bot
tom left reflect infiltrative nature of
lesion (reduced by 46% from X 17 000).
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We are indebted to Dr. H. Chang,
Charleston Area Medical Center, depart
ment of pathology. Charleston, West
Virginia, for the electron microscopic
studies.
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Hematogenous Infection of Peritoneovenous Shunts
after Dental Procedures
T. G ilas, md , B. L anger, md, frcs [c ], facs ,
B.R. T aylor , md , frcs [c ], facs, L.M . Blendis, m d , fr c p , frcp [ c ]

AND H. VELLEND, md , FRCPfc]

In two patients who had perito
neovenous shunts inserted for the
treatment of intractable ascites, the
shunt became infected following
dental procedures that were carried
out without antibiotic prophylaxis.
The organisms grown were a-hemolytic
streptococcus in one patient, and
a-hemolytic streptococcus and
Klebsiella pneumoniae in the other.
Alpha hemolytic streptococcus is
commonly found in the oral
cavity and has also been found,
related to dental manipulations, in
hematogenous infections at other
sites. In both patients the infections
were successfully managed by
antibiotic treatment with removal of
the infected shunt. Physicians caring
for patients with peritoneovenous
shunts should be aware of this
potential complication; antibiotics
should always be given prophylactically
at the time of dental procedures.

pour traiter une ascite rebelle, ont
developpe une infection a la suite
d’une chirurgie dentaire pratiquee
sans prophylaxie antibiotique. Les
microorganismes isoles ont ete le
streptocoque a-hemolytique chez un
patient et le streptocoque
a-hemolytique ainsi que le Klebsiella
pneumoniae chez I’autre. Le
streptocoque a-hemolytique est
frequemment rencontre dans la cavite
buccale et il est aussi retrouve dans
des infections hematogenes localisees
ailleurs mais reliees a des
manipulations dentaires. Chez ces
deux malades, I'infection a ete jugulee
apres antibiotherapie et retrait de
I'anastomose infectee. Les medecins
qui ont sous leurs soins des malades
porteurs d'une anastomose
peritoneo-veineuse doivent etre au
courant de cette complication possible;
des antibiotiques devraient etre
administres en prophylaxie au moment
d'une chirurgie dentaire.

Deux malades a qui on avait pose
une anastomose peritoneo-veineuse

P eritoneovenous (LeVeen) shunting is
becom ing an established therapeutic
alternative in m anaging chronic in 
tractable ascites due to advanced liver
disease. C om plications of the p ro ce
dure are com m on and include fev er,1’2
septicem ia,3'1 bacterial peritonitis,1''1
ascitic
leakage,3 coagulopathy,1,2,5
pulm onary edem a,6 variceal h e m o r
rhage6,7 and the superior vena cava
syndrom e.4,8 In some series the co m 
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plication rate was as high as 7 4 % .’
T h ese com plications generally o cc u r
in th e early postoperative p erio d . W e
rep o rt here tw o cases in w hich the
patien t had a com plication th a t m ay
be seen increasingly freq u en tly as the
n u m b er of long-term shunts increases.
Case Reports
Case 1
A previously healthy 27-year-old man
had a 3-week history of spontaneous,
rapidly progressive ascites that culmi
nated in upper gastrointestinal hem or
rhage from esophageal varices. He was
found to have hepatic vein thrombosis
(Budd—Chiari syndrome). N o precipitat
ing factors or associated conditions were
ever identified. A Dacron interposition
mesocaval shunt was instituted. His
ascites gradually resolved and he was
discharged in good health.
Within 3 months, ascites had reac
cumulated even though he had adhered
to a restricted salt diet and diuretic
regimen.
Angiography
demonstrated
stenosis of the mesocaval shunt with a
large pressure gradient across it. He
underwent a side-to-side portacaval
shunt. In spite of the angiographically
proven patency of his shunt, his ascites
remained refractory to all measures, so
1 month later a LeVeen peritoneovenous
shunt was inserted. Although he con
tinued to require diuretics, the ascites
resolved.
F our months before his last admission
he underwent dental work (capping of
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upper incisors) without antibiotic cover
age. He remained well until 1 week
before admission when intermittent spik
ing fever, rigor and sweating developed.
There were no other associated symp
toms or abnormalities on physical ex
amination. His family physician pre
scribed oral penicillin but without im
provement. On admission to hospital his
temperature was found to be spiking up
to 40.5“C. Blood cultures were sterile.
Treatment with cloxacillin (1 g q4h
intravenously) was started and his fever
promptly resolved. The LeVeen shunt
was removed. It was found to be com
pletely occluded with fibrin. Cultures of
the peritoneal and venous cannular tips
grew a-hemolytic streptococcus sensitive
to penicillin. Cloxacillin was continued
for 5 days after shunt removal. His symp
toms resolved completely. At follow-up
17 months later he was well, with no
recurrence of fever or ascites, and was
taking diuretics only.
Case 2
A 50-year-old man, previously healthy
and a reformed alcoholic, underwent a
series *of portasystemic shunts following
an episode of bleeding from esophageal
varices. An inferior mesenteric artery to
renal artery shunt was done followed 3
days later by a mesocaval shunt and 2
years later an interposition splenorenal
shunt. His third shunt thrombosed after
3 years and ascites developed that was
refractory to medical treatment, so a
LeVeen peritoneovenous shunt was in
serted. His ascites resolved.
On two occasions the LeVeen shunt
had to be replaced because of obstruc
tion that manifested as recurrent ascites.
After the first replacement he bled pro
fusely from esophageal varices. Because
there were no patent veins in the portal
system suitable for decompression, he
required transthoracic ligation to con
trol the bleeding. After the second re
placement his ascites resolved and he
was discharged in good health. One
month after discharge he had extraction
of a left upper molar tooth for caries
and 1 month later abdominal pain and
intermittent fever developed and his
ascites recurred.
On physical examination his tempera
ture was 39.5 °C, he had signs of chronic
liver disease and ascites, generalized mild
abdominal tenderness and one splinter
hemorrhage on the left third finger. He
had no cardiac murmurs. The echocardio
gram was normal.
The blood leukocyte count was 20.8 x
10V1 and the ascitic fluid leukocyte
count was 0.925 x 10V1 (71% poly
morphonuclear neutrophils) and sterile.
Four samples of blood were cultured.
All grew a-hemolytic streptococcus sen
sitive to penicillin.
He was treated intravenously with 2
million units of penicillin G every 4
hours. His symptoms and fever prompt
ly resolved. Three weeks later while still
taking the same dosage of penicillin, the
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fever recurred. Blood cultures grew
Klebsiella pneumoniae. Tobramycin was
added to the treatment regimen and the
LeVeen shunt was removed. Cultures of
the cannular tips were sterile. Postoperatively, his fever and abdominal pain
resolved and his ascites has remained
under control with conservative meas
ures. Except for a transient episode of
encephalopathy, the patient was well 18
months after the removal of his LeVeen
shunt.
Discussion

the LeVeen shunt is analogous to that
of infection of a prosthetic cardiac
valve or severe valvular heart disease.
In addition, all of our patients who
have a LeVeen shunt are provided
with Medic Alert bracelets that in
dicate the presence of the shunt and
a warning to: (a) occlude the venous
limb of the shunt to avoid air em
bolism if laparotomy is carried out
and (b) advise that when procedures
that may be associated with a tran
sient bacteremia are carried out or if
episodes of infection occur in other
areas, antibiotics should be given to
prevent hematogenous infection of the
shunt.
In the case of dental work, the rec
ommended oral regimen is penicillin
V, 2 g orally, given 30 minutes to 1
hour before the procedure and then
500 mg every 6 hours for eight doses.
These precautions should be taken
whenever peritoneovenous shunts are
in use.

Infectious complications of LeVeen
peritoneovenous shunting associated
with septicemia occur in 6% to 25%
of cases,1,3,9 usually in the earlv post
operative period. They are generally
associated with either wound infec
tion or bacterial peritonitis. The or
ganisms responsible for these earlv
infections are presumed to have been
introduced at the time of operation,
the most common being Staphylococ
cus aureus and Enterohacteriaceae.
The two cases presented here are
thought to represent late infections of
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Electrocardiography, Cardioenzymes and Myocardial
Imaging to Detect Perioperative Myocardial Infarction
P atrick T.H. K o , md , fr cp [c ], G eorge J. K lein , md , fr cp [c ], W illiam J. K ostuk , md , fr c p [c ], D enise
D eatrich , rtnm , A rthur R. H enderson , md , mrc path , ph d and M ichael J. C ham berlain , md , fr c p [c ]
Serial electrocardiography, technetium-99m pyrophosphate scintigraphy
and measurement of myocardial
creatine kinase (CK2) and lactic
dehydrogenase isoenzyme activity
(specifically the LD, to LD2 ratio)
were evaluated prospectively in 26
patients who underwent aortocoronary
bypass grafting and 11 patients who
underwent valvular or other thoracic
surgery, as methods of diagnosing
perioperative myocardial infarction.
Of the 26 patients who had aorto
coronary bypass grafting, 7 (group
1) had myocardial infarction perioperatively; of these, only 2 had
positive results from all four diagnostic
tests. The other 19 patients
(group 2) had no perioperative myo
cardial infarction and the only diag
nostic method yielding positive results
was the LD, to LD2 ratio, in 7 of
the 19. In the 11 patients who did
not undergo aortocoronary bypass
grafting (group 3), only 1 patient had
myocardial infarction perioperatively;
results from the measurement of
CK2 isoenzyme activity and LD, to LD2
ratio were positive while electro
cardiography and 99mTc pyrophosphate
scintigraphy yielded negative results.
The respective sensitivity (% ) and
specificity (% ) of the four diagnostic
methods were as follows: electro
cardiography: 38, 100; 99mTc pyro
phosphate scintigraphy: 88, 100;
LD, to LD2 ratio: 100, 68; CK2: 38,
100. When the CK2 criterion was
redefined, using patients in group
2 as controls, the sensitivity and
specificity of this method became
100 and 90 respectively. The authors
conclude that 99mTc pyrophosphate
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scintigraphy and measurement of
myocardial creatine kinase isoenzyme
are of comparable value and are the
most reliable indicators of peri
operative myocardial infarction.
Les auteurs ont evalue de facon
prospective les methodes actuellement
utilisees pour diagnostiquer un
infarctus du myocarde dans la periode
peroperatoire, soit les electrocardiogrammes en serie, la scintigraphie
au pyrophosphate de technetium-99m,
la mesure de la creatine-kinase
myocardique (CK>) et I’activite
enzymatique de la deshydrogenase
lactique (plus specifiquement, le
rapport LD,/LD»). L'etude a porte sur
26 malades qui ont subi un pontage
aorto-coronarien et 11 patients qui ont
subi une chirurgie valvulaire ou un
autre type de chirurgie thoracique.
Des 26 patients qui ont eu un pontage
aorto-coronarien, 7 (le groupe 1) ont
subi un infarctus du myocarde dans
la periode peroperatoire; parmi ces
derniers, seulement 2 ont eu des
resultats positifs dans chacune des
quatre methodes diagnostiques. Les
19 autres malades (le groupe 2) n'ont
pas eu d’infarctus et la seule methode
diagnostique qui donna des resultats
positifs chez 7 d'entre-eux fut le
rapport L D ,/L D 2. Des 11 patients qui
n'ont pas eu de pontage aortocoronarien (le groupe 3), 1 seul subit
un infarctus dans la periode per
operatoire, les resultats de I’activite
enzymatique CK2 et du rapport L D ,/L D 2
etant positif alors que I'electrocardiographie et la scintigraphie au
pyrophosphate de 99mTc donnaient des
resultats negatifs. Les sensibilites
(% ) et les specificites (% ) respectives
des quatre epreuves diagnostiques
ont ete les suivantes: 38 et 100 pour
I'electrocardiographie, 88 et 100 pour
la scintigraphie au pyrophosphate de
M"'Tc, 100 et 68 pour le rapport
LD ,/L D 2 et 38 et 100 pour I'activite
CK2. Ouand le critere CK2 a ete
redefini en utilisant les patients du
groupe 2 comme temoins, la
sensibilite et la specificite de ce critere
sont devenus 100% et 90%
respectivement. Les auteurs concluent

que la scintigraphie au pyrophosphate
de 99mTc et la mesure de la creatinekinase myocardique sont de valeurs
comparables et qu’elles constituent
les indicateurs les plus surs de
I’infarctus du myocarde dans la periode
peroperatoire.

Coronary artery bypass surgery has
become widely accepted as an effec
tive form of treatment for patients
with ischemic heart disease.1"4 While
the procedure can now be performed
with low operative mortality in most
cardiovascular centres,3,4 periopera
tive myocardial infarction remains a
serious complication.3 The aims of
coronary bypass surgery are to relieve
anginal pain and to prevent myocar
dial necrosis. Recognition of peri
operative infarction is crucial to the
latter goal.
The diagnosis of perioperative myo
cardial infarction is made difficult by
the tissue damage and cardiac mani
pulation inherent in cardiac surgery.
Depending on the techniques and cri
teria used, its incidence has been re
ported to vary from 6% to 35%.5"13
The difficulties of the various tech
niques are well known. Estimation of
serum cardiac enzymes is of little
value because they are invariably
elevated as a result of skeletal and
cardiac muscle trauma. Electrocardio
grams are technically difficult to ob
tain because of the presence of wound
dressings and are often difficult to
interpret because of ST- and T-wave
changes that are frequently present
following heart surgery. Recently,
newer techniques have been developed
to aid in the detection of periopera
tive myocardial infarction. These in
clude technetium-99m pyrophosphate
myocardial scintigraphy9-11 and meas
urement of the activity of cardiospecific isoenzymes, namely myocardial
creatine kinase (CK2),13-15 and myocar
dial lactic dehydrogenase.10,1<i Prob
lems still exist with myocardial scinti
graphy and cardiac isoenzyme analysis
in the diagnosis of myocardial infarc
tion following heart surgery." Although
99”Tc pyrophosphate scintigraphy is
known to be a sensitive and specific
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indicator of acute myocardial damage
in the nonsurgical setting,17'20 some3
have questioned its value following
cardiac surgery while others9,11,21'14
have shown that it is a useful adjunct
in detecting perioperative infarction.
While cardiac isoenzyme techniques
are promising, it is still difficult to
separate patients with from those
without perioperative infarction.12,21'”
The purpose of this study is to
delineate the comparative usefulness
of electrocardiography, 99mTc pyro
phosphate scintigraphy and measure
ments of cardiac isoenzyme activity in
detecting perioperative infarction.
Patients and Methods

During the 15-month period Jan
uary 1977 to March 1978, 37 patients
(30 men, 7 women) scheduled to
undergo aortocoronary bypass, valvu
lar or thoracic surgery at University
Hospital in London, Ontario were
studied prospectively. The mean age
of the patients was 51.5 years. In
formed consent was obtained from
each patient before the operation.
These patients did not constitute a
consecutive series but a selection
based on the availability of technical
time for performing the procedures
required by the protocol.
All 26 patients who underwent
aortocoronary bypass surgery had
stable angina pectoris. Patients with
unstable angina were excluded. Preoperatively, 7 of the 26 patients dem
onstrated electrocardiographic evi
dence of a previous infarction. Eleven
patients underwent cardiac procedures
other than bypass grafting: valvular
surgery (9 patients), lobectomy (1 pa
tient) and resection of atrial myxoma
(1 patient).
Diagnostic Studies

Twelve-lead electrocardiograms were
obtained and serum enzyme values,
including glutamic oxaloacetic trans
aminase, lactic dehydrogenase and
creatine phosphokinase, together with
CK.2 and lactic dehydrogenase (LDi)
isoenzyme activity were estimated 1
day preoperatively, immediately post
operatively, 12, 36, 48, 60, 72 hours
and 7 days postoperatively. Activity
of CK.2 was identified by a fluorescent
technique described previously.25 Technetium-99m pyrophosphate images
were obtained 1 day preoperatively
and 1 and 3 days postoperatively in
all patients, since the optimal time
to obtain pyrophosphate scans is 48
to 72 hours after acute myocardial
infarction.18'20 Myocardial imaging was
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performed 2 to 3 hours following
the intravenous injection of 15 mCi
of 99mTc tagged to 5 mg of stan
nous pyrophosphate with a mobile
scintillation scanner equipped with a
low-energy, high-resolution, parallelhole collimator. Images containing
300 000 counts were obtained in the
anterior lateral and 45° left anterior
projections. The scans were recorded
on 35-mm film.

2 + was considered positive and a
grade of 0 or 1-f was considered neg
ative for perioperative infarction.
Perioperative infarction was diag
nosed when at least two of the four
criteria defined above were positive.
Sensitivity was defined as:
true positives
true positives + false negatives
Specificity was defined as:

Data Interpretation

The electrocardiograms, serum en
zyme values and myocardial scinti
grams were interpreted independently
by two observers without knowledge
of the other’s findings or of the pa
tients’ clinical course.

true negatives
true negatives + false positives
Statistical analysis was carried out
using Student’s /-test.
Results

Electrocardiography
Electrocardiograms were graded as
follows. If the serial postoperative
electrocardiograms showed no changes
from the preoperative tracings, a
grade of zero was assigned. ST de
pression or elevation, or T-wave in
version alone, or in combination,
was designated grade 1+. Devel
opment of new Q waves greater than
or equal to 0.04 seconds was inter
preted as 2-f. A grade of 2 + was
considered indicative of infarction
(positive) and grade 0 to 1 + was
considered normal (negative).
Cardiac Isoenzymes
In our laboratory, the normal range
of LDi is 14 to 16 U /l; for CK2 it is
0 to 4.3 U /l. These values were de
rived from the nonsurgical setting.
The following isoenzyme values were
considered indicative of perioperative
infarction: (a) elevation of total lactic
dehydrogenase activity (>320 U/l)
with a ratio of LDi to LD> greater
than l,10 (b) a peak CK2 greater than
two standard deviations (SD) of the
mean of the control group (patients
who underwent cardiac procedures
other than aortocoronary bypass).13
Technetium-99m Pyrophosphate
Scintigraphy
Myocardial scintigrams were inter
preted by two independent observers
without knowledge of the other data.
The following grading system was
used.9 If there was no myocardial up
take of 99mTc pyrophosphate, the
scans were graded as 0. Slight, focal
or diffuse myocardial uptake was
graded as 1+ . Definite myocardial
uptake with intensity either equal to
or greater than that of the ribs was
graded as 2 + . An interpretation of
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For interpreting the results we
divided the patients into three groups.
Group 1 consisted of seven patients
who underwent aortocoronary bypass
and had perioperative infarction es
tablished by at least two of the four
criteria (Table I). Group 2 comprised
19 patients who underwent aorto
coronary bypass and who had positive
results in fewer than two of the diag
nostic studies (designated as no peri
operative infarction). Seven of the
patients in this group had one positive
criterion (LD i :LD2 greater than 1);
in the others all results were negative.
The control group, group 3, con
sisted of 11 patients who had valvular
or other thoracic surgery; 10 of them
had no perioperative infarction. Of
these 10, 3 had an LD i :LD2 great
er than 1 while in 7 all four criteria
were negative for myocardial infarc
tion. The remaining patient (no. 34,
Table I) had perioperative infarction
by our criteria with a CK2 value of
340.1 U /l and LDt:LD2 of 1.31 while
the electrocardiogram and 99mTc pyro
phosphate scintigram were negative.
Sensitivity and Specificity
Electrocardiography.—There were
four false-negative results in group
1 and one in group 3. Hence, the
sensitivity of electrocardiography in
diagnosing perioperative infarction
was 38% (Table II). There was no
false-positive result (specificity 100%).
Technetium-99m
pyrophosphate
scintigraphy.— In group 3 one patient,
considered to have infarction on the
basis of the CK2 and LDi:LD2 results,
had a negative scan. The sensitivity of
99mTc pyrophosphate scintigraphy was
88%. There was no false-positive re
sult (specificity 100%).
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LD,:LDz.— A ll patients in group 1
had L D i :LD2 greater than or equal to
1 (range 1.0 to 1.51, mean o f 1.22 ±
0.19 [SD], Fig. 1). One patient in
group 3 (no. 34, Table I) had a ratio
o f 1.31. In this patient the C K Z was
also greatly elevated at 340.1 U/l and
he was thus considered to have had
infarction perioperatively. There were
no false-negative results (sensitivity

100%). False-positive results were ob
tained in 7 o f 19 patients in group
2 (ratio ranged from 0.86 to 1.68,
mean 1.03 ± 0.18) and in 3 o f 11
patients in group 3 (ratio ranged from
0.66 to 1.31, mean 0.93 ± 0.17),
since these findings were not con
firmed by at least one other criterion
as defined above. The specificity o f
LDi:LD-> therefore was 68%.

CKz.— Fig. 2 shows the C K 2 values
for the three groups. In group 1 the
values ranged from 123.0 to 355.2
U/l (mean 200.12 ± 88.9 U/l). In
group 3, they ranged from 6.5 to

Table 1-Results of Diagnostic Studies Postoperatively in 37 Patients

Group

Technetium-99m
pyrophosphate
scintigraphy

Lactic
dehydrogenase
isoenzymes,
LD i :LD2 (U/l)

Myocardial
creatine
kinase isoenzyme,
CK2 (U/l)

+
+
+
+
+
+
+

+(1.12)
+ (1.08)
+ (1.00)
+ (1.13)
+ (1.54)
+ (1.21)
+ (1.51)

-(147.1)
-(177.2)
-(123.0)
-(169.9)
+ (355.2)
+ (309.2)
-(160.8)

~

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

+ (1.03)
+ (1.14)
+ (1.26)
-(0.89)
+ (1.25)
-(0.96)
-(0.94)
+ (1.00)
-(0.95)
-(0.89)
-(0.99)
-(0.97)
-(0.86)
+ (1.02)
-(0.86)
-(0.90)
+ (1.68)
-(0.86)
-(0.96)

-

—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—
—
—
—

-(0.91)
-(0.90)
-(0.66)
+ (1.03)
-(0.80)
-(0.94)
+ (1.10)
+(1.31)
-(0.70)
+ (1.00)
-(0.95)

- (95.9)
- (67.1)
-(119.1)
-(151.8)
-(123.0)
- (98.0)
- (64.9)
+ (340.1)
(6.5)
- (12.1)
- (97.6)

Patient
no.

Electro
cardiogram

i
2
3
4
5
6
7

+
—
—
+
+

1

2

3

8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

-

-

—
—
~

—
—
—
—
—
—
—
—
—
—
—
—
—
—

(81.7)
(82.2)
(23.2)
(28.8)
(77.0)
(60.2)
(67.1)
(34.4)
(74.0)
(83.0)
(22.8)
(36.1)
(30.1)
(85.1)
(95.0)
(17.2)
(60.2)
(37.0)
(79.1)

FIG. 1— Peak ratio of lactic dehy
drogenase isoenzymes (L D t:LD2) in pa
tients of each group postoperatively.
SE = standard error of mean. Dotted
line represents upper limit of normal
ratio.

+
positive for perioperative infarction as defined in text, — = negative for perioperative
infarction as defined.

Table II -Comparative Diagnostic Accuracy
of the Four Methods

Electro
cardiogram

pyrophosphate
scintigraphy

Lactic
dehydrogenase
isoenzymes,
LD, : LD2

38
100

88
100

100
68

99mTc

Sensitivity, %
Specificity, %

Myocardial
creatine
kinase isoenzyme,
ck2
38*
100*

100f
90f

‘ Using nonaortocoronary bypass patients (group 3) as control.
fusing aortocoronary bypass patients (group 2) shown not to have infarction by other tech
niques.
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FIG. 2— Peak creatine kinase isoen
zyme ( C K a) values in patients of each
group postoperatively. Solid line rep
resents our upper limit of normal C K 2
rise (mean ± two standard deviations)
using patients who underwent cardiac
procedures other than aortocoronary
bypass (group 3) as controls. Interrupted
line represents redefined upper limit of
normal C K 2, using aortocoronary bypass
patients (group 2) shown not to have
infarction by other criteria.
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340.1 U /l (mean 106.9 ± 89.1 U/l).
There was no significant difference
between groups 1 and 3 (P > 0.05).
The mean CK2 value (+ 2SD) ob
tained in group 3 (control) was 285.2
U /l. Only two of seven patients in
group 1 and one patient in group 3
had higher values. There were five
false-negative results (with CK2 values
less than 285.2 U /l but with two or
more positive criteria) and this yielded
a sensitivity of only 38%. No patient
had a false-positive CK2 value (specif
icity 100%).
Discussion
The results of our study indicate
that 99mTc pyrophosphate scintigraphy
is the best single indicator of peri
operative infarction in patients who
undergo aortocoronary bypass sur
gery. Its sensitivity is 88% and specif
icity 100%. False-positive scans due
to heavy valvular calcification or cal
cified left ventricular aneurysm are
well known.22,24 Such sources of false
positive findings can be nullified by
obtaining both preoperative and post
operative scans.22 This was done in all
our patients and we had no false-posi
tive results. The 12-lead electrocardio
gram is equally specific (100%) but
has poor sensitivity (38%). A com
bination of electrocardiography and
99mTc pyrophosphate scintigraphy is
no guarantee that all perioperative in
farctions can be diagnosed, as shown
by one patient in this study (no. 34)
who had strongly suggestive evidence
of infarction with significant myo
cardial necrosis but whose electrocar
diogram and scintiscan were both neg
ative. Although LDi to LD2 ratio is
100% sensitive, its rather low specif
icity of 68% as well as its widely
scattered range of values limit its
usefulness for the diagnosis of peri
operative infarction in the individual
patient. We found CK2 to be very
specific but less sensitive.
One must note that the CK2 crite
rion for perioperative infarction used
in our present study, as previously re
ported,13 is arbitrarily defined as a
value at least two standard deviations
greater than the mean obtained from
a control group of patients who un
derwent valvular or other thoracic
surgery and who had no concomitant
aortocoronary bypass surgery. One
inherent weakness of this definition is
that patients who undergo valvular
surgery, repair of a septal defect or
other open-heart procedures may have
higher CK2 values than patients who
undergo aortocoronary bypass alone,
possibly due to extensive manipulation
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Sarcome osteogenique parosteal:
etude de quatre cas
E. L e p in e ,

m d , f r c s [ c ],*

Quatre cas de sarcome osteogenique
parosteal sont rapportes. Les
criteres radiologiques en sont discutes
de meme que I’histopathologie de
cette tumeur a incidence relativement
rare dans le groupe des tumeurs
primaires de i'os. La discussion
porte surtout sur I’indication d'une
resection en bloc comme traitement
initial avec ou sans remplacement
par greffe osseuse autogene ou
homogene. L'amputation demeure a
considerer en cas de recidives
locales.
The authors present four cases of
parosteal osteogenic sarcoma, which
is a rare primary tumour of bone.
The radiologic and histopathologic
features are discussed. The discussion
concerns mostly the indication for
“en bloc resection” as the initial
treatment with or without replacement
by autogenous or homogenous bone
graft. Amputation should be
considered when there is local
recurrence.

Connue aussi sous le nom de sarcome
osteogenique juxtacortical, cette tu
meur a ete decrite originalement
par Geschickter et Copeland1 en
1951. Elle se distingue du sarcome
osteogenique classique par son mode
*Orthopediste, tradiologiste,
tresident IV, %pathologiste, Hopital
Maisonneuve-Rosemont, Montreal, PQ
Accepte pour publication le 19
novembre, 1981
Les demandes de tires a part doivent
etre adressees au Dr Edgar Lepine,
Hopital Maisonneuve-Rosemont,
5415, boul. de I’Assomption, Montreal,
PQ H IT 2M4
V O LV M E 25, NO. 2, M A R C H 1982

J.P . J e a n ,
J. L a m a r c h e ,

md,

F R C P [c],t C . P r o u l x ,

m d $ et

m d , cspq§

d’apparition, son aspect radiologique
et histopathologique, et aussi par
son evolution. Son incidence est faible. Dahlin2 rapporte 3987 tumeurs
primitives, benignes et malignes,
d’origine osseuse dont 650 etaient
des sarcomes osteogeniques, soit une
incidence d’environ 16% et seulement 25 etaient des sarcomes osteo
geniques parosteaux, pour une inci
dence de 0.6%.
Cette lesion possede, en general,
un bon pronostic et il est admis
qu’une resection large comme traite
ment initial, peut etre curative. Cependant, dans certains cas, revolu
tion est d’emblee agressive avec dis
semination metastatique precoce. A ce
sujet, le sarcome osteogenique perioste decrit en 1976 par Dahlin et
collaborateurs3 est une entite differente qui se distingue du sarcome
osteogenique parosteal par un aspect
radiologique different et un comportement beaucoup plus agressif.
Le sarcome osteogenique parosteal
survient chez des patients jeunes, le
plus souvent au cours de la deuxieme
decade. La frequence est plus elevee
chez la femme. La localisation habituelle est la metaphyse d’un os long
et, par ordre de frequence, on retrouve l’extremite distale du femur,
l’extremite proximale du tibia et celle
de rhumerus. Cette tumeur evolue
habituellement de fa§on insidieuse
avant de se manifester cliniquement.
Les patients consultent alors pour
une douleur vague, localisee, et pour
une tumefaction palpable. A ce mo
ment, celle-ci a souvent atteint un
volume important, soit de plusieurs
centimetres.

Patients

Parmi les tumeurs osseuses traitees
dans notre etablissement depuis 1963,
nous avons retrouve trois cas de sar
come osteogenique parosteal. Une
enquete sommaire effectuee dans les
hopitaux de la region nous a permis
d’ajouter un autre cas. Une reevalua
tion des aspects cliniques, radiologi
ques et histopathologiques, ainsi que
du traitement et de 1’evolution a ete
effectuee pour chacun des cas. L’evolution de trois de ces patients nous
est connue.
Observations
Cas 1
Une patiente de 14 ans declare avoir
subi un traumatisme a la jambe gau
che, 4 mois avant l’apparition d’une
masse indolore au tiers proximal du
tibia gauche. Le diagnostic initial par
biopsie ouverte a ete celui d’un osteochondrome. Un an plus tard, la tumeur
recidive localement et une biopsie large
permet d’etablir le diagnostic de sarcome
osteogenique parosteal. Quinze mois
plus tard, la patiente accepte l’amputation au tiers moyen de la cuisse gauche.
Depuis 17 ans, elle evolue sans recidive
ni metastase.

Cas 2
Une patiente de 17 ans consulte
pour des signes cliniques de derange
ment interne au genou droit. La radiographie revele la presence d’une masse
a la metaphyse distale du femur (fig.
1), en meme temps qu’une arthrographie montre une dechirure du menisque
externe. On procede a une meniscectomie et a une biopsie de la masse tumo-
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rale. Le diagnostic initial est celui d’un
osteochondrome. Cependant, la lesion
recidive localement et, 9 mois plus tard,
on procede a une resection en bloc (fig.
2). Le diagnostic histopathologique confirme alors le diagnostic radiologique de
sarcome osteogenique parosteal. Huit ans
plus tard la patiente subit une biopsie
ouverte a cause d’une image radiologique
douteuse. Aucune lesion tumorale n’est
retrouvee a l’histopathologie. Depuis 10
ans, la patiente evolue sans recidive ni
metastase.

proximal de l’humerus (fig. 3). Une
biopsie ouverte confirme un diagnostic
radiologique presomptif de sarcome
osteogenique parosteal. L’etendue de la
lesion est precisee a l’aide de la tomodensitometrie (fig. 4). En decembre
1980, afin d’obtenir une resection ade
quate, tout le tiers proximal de l’hu
merus est excise et remplace par une
homogreffe d’humerus selon la techni
que decrite par Parrish.4

Cas 3

La tumeur se presente comme
une masse exophytique, d’aspect
bourgeonnant, accolee a la corticale
metaphysaire
ou
diametaphysaire
d’un os long, qu’elle a tendance a
encercler plutot qu’a envahir. Elle
form era volontiers une bague plutot
qu’un fuseau. On la recherchera le
plus souvent au femur distal ou au
tibia proximal, mais on la trouve

Une patiente de 20 ans a note il y a
10 mois l’apparition d’une tumefaction
a la metaphyse distale et posterieure
du femur. On procede d’abord a une
biopsie puis a une resection en bloc
avec greffe. Une recidive locale est
decouverte 10 mois plus tard. La pa
tiente est decedee de metastases gene
ralises 6 ans apres l’apparition de la
recidive locale.

Criteres radiologiques

aussi ailleurs, par exemple a la meta
physe proximale de l’humerus.
Du point de vue radiologique, elle
est fortement osteogenique. Sa struc
ture est amorphe, de densite le plus
souvent eburneenne. Elle s’ossifie de
sa base a sa peripherie. Elle n’a pas
tendance a soulever le perioste, d’ou
l’absence habituelle de triangles du
Codman. Elle apparait au radiologiste
comme juxtacorticale, envahissant
avec le temps la corticale, puis la
medullaire. On en fait le diagnostic
assez aisement, a la radiographie sim-

Cas 4
A la suite d’activitees sportives, une
patiente de 17 ans consulte en septembre 1980 pour une douleur a l’epaule
gauche. Une radiographie montre une
masse tumorale importante au tiers

FIG. 3— Cas 4. Masse de densite os
seuse en grande partie homogene, meta
physe proximate de l’humerus. Phase
plus avancee devolution inontrant le
depassement de la corticale et l'invasion
de la medullaire.

FIG. 5— Epaissc couche de cartilage
legerement atypique (coloration hematoxyline-phloxine-safran, reduit de 50%
d’un grossissement XI00).

FIG. 1—Cas 2. Masse osseuse de
densite homogene, metaphyse distale du
femur inontrant le earactere bourgeonnant et “juxtacortical de la tumeur”.

FIG. 2—Cas 2. Lesion complete,
surface externe d’aspect bossele.
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FIG, 4— Cas 4. Tomodensitometrie
inontrant: a) tendance a encercler l’os;
h) sillon juxtacortical partiel; c) caractere exophytique de la masse; d) envahissement de la corticale qui se poursuit
dans la cavite medullaire.
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FIG. 6— Travees osseuses irregulieres. Stroma d’aspect fibreux (colora
tion hematoxyline-phloxine-safran, re
duit de 50% d’un grossissement X100).

THE CANADIAN JOURNAL OF SURGERY

pie. C’est a la tomographie, cependant, que Ton precisera 1’extension
en longueur et en profondeur. Lorsque disponible, la tomodensitometrie
rendra compte de l’encerclement et
precisera l’extension en longueur et
en profondeur. L’angiographie offre
peu, si ce n’est que de preciser ses
rapports avec les structures vasculaires avoisinantes.
Le diagnostic differentiel ne se fera
guere qu’avec la myosite ossifiante
profonde qui presente toujours un
plan de clivage complet par rapport
au cortex alors que notre tumeur n’en
presente pas ou montre un clivage
incomplet. De plus, la myosite ossi
fiante s’ossifie de la peripherie vers
le centre, prenant souvent un caractere organise en travees ou cloisons.
L’autre tumeur que l’on reconnaitra sans peine est l’osteochondrome
sessile qui ne donne pas l’impression
d’etre cortical et qui, en plus d’etre
frequent et souvent multiple, offre
un aspect architectural caracteristique et facile a reconnaitre.
Aspect histopathologique

Au point de vue macroscopique,
nos trois cas presentent le meme as
pect, soit une lesion encerclant partiellement l’extremite proximale ou
distale d’un os long. En surface, on y
trouve des nodules que Ton peut facilement detacher de la masse prin
cip al (fig. 2).
Par contre, au point de vue histologique, les cas 1 et 2 montrent
en surface un tissu d’aspect fibreux
accompagne d’elements chondro'ides,
alors que les cas 3 et 4 presentent
une epaisse couche de tissu cartilagineux un peu atypique avec de rares
noyaux en mitose (fig. 5).
Dans les quatre cas, le tissu sousjacent est constitue de travees osseuses ou osteo'ides difformes, larges ou
etroites, plus ou moins tassees. Entre
ces travees, le stroma est soit collagenise, chondroi'de ou meme myxo'fde, parseme de cellules a noyaux ovalaires, arrondis ou etoiles. Les cytoplasmes sont mal delimites. Les mi
toses sont en general peu nombreuses.
Les travees osseuses ou osteo'ides sont
dans l’ensemble, perpendiculaires a
la surface, le cortex normal etant
remplace par du tissu tumoral se confondant avec le perioste, sans zone
de transition nette (fig. 6).
Les cas 2, 3 et 4 presentent un envahissement de la cavite medullaire
sur 4 a 5 mm de profondeur, sous
la masse tumorale. Le cas 3 montre
de petits foyers d’envahissement du
muscle recouvrant la lesion.
VOLUME 25, NO. 2, MARCH 1982
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Cette tumeur primaire de l’os est
rare. Environ 200 cas ont ete rapNeurosurgery Postgraduate Course
portes dans toute la litterature. Sur
The
12th Annual Neurosurgery Post
24 cas signales en 1977, Ahuja et
collaborateurs5 ont tente d’etablir une graduate Course and the 6th Annual
correlation entre le grade histologi- Neurosurgical Nurses’ Conference will
be held on June 3 and 4, 1982 in San
que de la tumeur et le pronostic.
L’aspect clinique ne presente rien de Francisco, California. The course will
provide an update on selected, often
particulier: une evolution de plusieurs
mois, une symptomatologie vague et controversial, topics in clinical neuro
surgery. The lectures will be presented
parfois une tumefaction palpable,
by a distinguished visiting faculty:
contrairement au sarcome osteogeniFred Epstein, Irvin Kricheff, Leonard
que intramedullaire ou la douleur et
Malis and Robert Spetzler. Selected
la tumefaction ne tardent pas a apparaitre. Pour ces tumeurs d’evolu- faculty from the University of Califor
nia at San Francisco will also parti
tion lente, chez des patients jeunes,
l’approche therapeutique peut etre cipate.
Cerebral and spinal neoplasms, cemoins radicale que pour les sarcomes
osteogeniques classiques. Une resec j rebrovascular disease and recent clin
ically relevant advances in the neuro
tion large en bloc parait le traitement
recommande et comporte un pronos logic sciences will be covered in depth.
tic tres favorable. Par contre, pour In addition to the didactic sessions,
toute recidive, l’amputation doit etre there will be luncheon discussions beconsideree. Ces tumeurs sont peu j tween small groups of registrants and
symptomatiques, si bien qu’au mo | individulal members of the faculty on
ment ou elles sont decouvertes, elles a variety of neurosurgical problems.
This program is presented by the
ont deja atteint des proportions importantes. Une resection large peut department of neurological surgery of
alors s’averer difficile. Parce qu’elles the University of California School of
ont tendance a encercler l’os, selon le Medicine at San Francisco. It is spontemps devolution, la resection en j sored by Extended Programs in Med
bloc ne sera possible qu’en resequant ical Education and will meet the
l’extremite osseuse atteinte pour lui criteria for 16 hours of ACCM E/
AMA/CMA Category 1 (formal) con
substituer le plus souvent une greffe
tinuing education credit for physi
osseuse homogene.
En cas de recidive locale, les me- cians. The program is also approved
tastases etant tres rares, l’amputation for nursing credit.
For further information, please
secondaire a une resection locale
laisse une bonne marge de securite. II write: Extended Programs in Medical
semble qu’il n’y a pas de place pour Education, University of California
School of Medicine, Room 569-U.
une seconde resection en bloc.
Third
and Parnassus, San Francisco,
La consideration d’une approche
therapeutique moins radicale qu’une CA 94143, or call (415) 666-4251.
amputation d’emblee s’impose done
comme premier traitement si toute la
Sterling Bunnell Memorial
tumeur peut etre enlevee avec une
Lectureship Program
honne marge de tissu sain.
The Sterling Bunnell Memorial Lec
Le cas no 3 a ete gracieusement tureship was established in 1961 in
fourni oar le docteur Andre Derome, honour of a surgeon who was worldorthopediste a l’H6tel-Dieu de Montreal.
renowned for his work in reconstruc
tive surgery of the hand. Lecturers
References
are selected on the basis of significant
achievement
in reconstructive surgery
1. G eschickter CF, C opeland MM: P aro steal
of the upper extremity.
osteom a o f bone: new entity. A n n Surg
1951; 133: 790-807
From Nov. 4—6, 1982 the depart
2. D ahlin D C : B one T um ors. General A spects
ment of orthopaedic surgery, Univer
a n d Data on 3,987 C ases, 2nd ed, CC
T hom as, Springfield, III, 1967
sity of California School of Medicine
3. U nni K K , D ahlin D C , Beabout JW :
at San Francisco will commemorate
Periosteal osteogenic sarcom a. Cancer 1976;
the 100th anniversary of Sterling
37: 2476-85
4. P arrish F F : A llograft replacem ent of all
Bunnell’s birth by inviting previous
o r p a rt o f the end of a long bone following
guest lecturers to discuss the changes
excision o f a tum or. J Bone J o in t Surg
[Am] 1973; 55: 1-22
in the surgical treatment of the upper
5. A huja SC, V illacin AB, Smith J, Bul extremity
that have taken place re
lough PG ,
H u v o s A G , M arcove R C:
Ju x taco rtical (parosteal) osteogenic sarcom a:
cently. The faculty will include: J.H.
histological grading and prognosis. /
J o in t Surg [Am] 1977; 59: 632-47
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CORRESPONDENCE

Sterile

Solu-M edrol

(methylprednisolone sodium succinate)
Action:

Solu-Medrol, like other corticosteroids, exerts its action
by its anti-inflammatory effect.
Indications and Clinical Uses:

Intravenous administration of Solu-Medrol is indicated
in situations in which a rapid and intense hormonal
effect is required.
Shock:

In severe shock adjunctive use of intravenous methylprednisolone sodium succinate (Solu-Medrol) may aid
in achieving hemodynamic restoration. Corticoid
therapy should not replace standard methods of
combating shock, but present evidence indicates that
concurrent use of large doses of corticoids with other
measures may improve survival rates. In particular,
large pharmacological doses of Solu-Medrol have been
proven useful in bacteremic or endotoxin shock,
hemorrhagic shock, traumatic shock, and cardiogenic
shock.
Contraindications:

Except when used for short-term or emergency therapy
as in acute sensitivity reactions, Solu-Medrol is
contraindicated in patients with arrested tuberculosis,
herpes simplex keratitis, acute psychoses, Cushing’s
syndrome, peptic ulcer, vaccinia and varicella.
Precautions:

Existence of diabetes, osteoporosis, chronic psychoses,
active tuberculosis, renal insufficiency or predisposition
to thrombophlebitis requires that Solu-Medrol be
administered with extreme caution. In the presence of
infection, the causative organism must be brought
under control with appropriate anti-bacterials, or
therapy with Solu-Medrol should be discontinued.
While therapy with corticoids does not appear to be
contraindicated in pregnancy, caution is recommended,
particularly during the first trimester. Also, newborn
infants of mothers who received such therapy during
pregnancy should be observed for signs of hypoadrenalism and appropriate measures instituted if such
signs are present. Since Medrol, like prednisolone, sup
presses endogenous adrenocortical activity, it is highly
important that the patient receiving Solu-Medrol be
under careful observation, not only during the course
of treatment but for some time after treatment is
terminated. Adequate adrenocortical supportive
therapy including ACTH, must be employed promptly
if the patient is subjected to any unusual stress such as
surgery, trauma, or severe infection. Patients should be
advised to inform subsequent physicians of the prior
use of Solu-Medrol.
There have been a few reports of cardiovascular
collapse associated with the rapid intravenous admini
stration of large doses of Solu-Medrol (greater than
0.5 grams) in organ transplant recipients. The cause
and relation to other medications (i.e., diuretics) is not
known at this time, but physicians should be alert to
this possibility.

cortisone and prednisolone in regard to the kinds of
adverse reactions and metabolic alterations to be
anticipated when treatment is intensive or prolonged.
Negative nitrogen balance is usually counteracted by a
high protein intake. In patients with diabetes mellitus,
Solu-Medrol may increase insulin requirements during
the period of administration. Ecchymotic manifesta
tions, while noted only rarely during the clinical
evaluation of Medrol, may occur. Excessive loss of
potassium is not likely to be induced by effective
maintenance doses of Medrol. If such reactions are
serious or distressing to the patient, reduction in
dosage or discontinuance of corticoid therapy may be
indicated. While a retardant effect on wound healing is
seldom encountered, except in high doses, it should be
a matter of consideration when Solu-Medrol is admin
istered in conjunction with surgery.
Symptoms and Treatment of Overdosage:
Single large doses of Solu-Medrol do not have any
apparent toxic effect and require no specific therapy.
Continuous overdosage would require careful gradual
reduction of dosage in order to prevent the occurrence
of acute adrenal insufficiency.
Dosage and Administration:
In treating severe shock there is a tendency in current
medical practice to use massive (pharmacological)
doses of corticosteroids. The following are Solu-Medrol
doses suggested by various authors:
Author

Dose

Repeat

Oaks
Weil
Melby
Cavanagh
Dietzman

100 mg
200 mg
250 mg
15 mg/kg
30 mg/kg

Every 2-6 hours
100 mg. every 4-6 hours
Every 4-6 hours
Every 24 hours
In 4 hours if needed

Therapy is initiated by administering Solu-Medrol
intravenously over a period of at least 10 minutes. In
general high dose corticosteroid therapy should be
continued only until the patient’s condition has
stabilized: usually not beyond 48 to 72 hours.
Although adverse effects associated with high dose
short term corticoid therapy are uncommon, peptic
ulceration may occur.
In other indications initial dosage will vary from 10 to
500 mg depending on the clinical problem being
treated. The larger doses may be required for short
term management of severe, acute conditions. The
initial dose usually should be given intravenously over
a period of at least 10 minutes. Subsequent doses may
be given intravenously or intramuscularly at intervals
dictated by the patient’s response and clinical
condition.
Availability:
As Solu-Medrol (methylprednisolone sodium succinate)
in 40 mg and 125 mg Mix-O-Vial; 500 mg and 1 g vials
with water for injection.
Product monograph is available on request.

Adverse Reactions:

Adverse reactions are not likely to result from short
term intravenous administration of Solu-Medrol, but
may be anticipated if continued therapy with oral or
intra-muscular corticosteroid preparations is to follow.
Medrol has less tendency than prednisolone to induce
retention of sodium and water, and in some cases has
been observed to produce diuresis and an increased
excretion of sodium. Likewise, therapy with Medrol
appears to produce less nervousness and psychic
stimulation than that produced by prednisolone. While
epigastric distress has not been totally lacking in
patients receiving Medrol, the incidence and severity of
this side reaction to date suggest that although Medrol
has an enhanced anti-inflammatory potency when com
pared with prednisolone on a weight basis, the socalled ulcerogenic potential of this corticosteroid is no
greater, and may even be less, than that of
prednisolone.

References:
1. Lillehei RC, et al (August 1972) Geriatrics, p 81
2. Lillehei RC, et al (1974) In Principles o f Surgery.
2nd Ed. Schwartz SI (Ed), p 133
3. McConn R (1972) Shock in Low- and High-Flow
States. Exerpta Medica, p 28
4. Webb WR (1977) The Organ in Shock. A Scope
Publication, p 16
5. Lefer AM (1974) Circ Shock, 7:165
6. Lieberman A, et al (1977) J Neurol Neurosurg
Psychiat, 40:678

With the exception of the differences noted in the
preceding paragraph, Medrol is similar to hydro
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Direct Anastomosis between
the Right Atrium
and Pulmonary Artery
for Complex Cardiac Defects
To the editors.— Bypass grafting of
the right ventricle, once an experi
mental curiosity, is now an established
clinical component of surgical ad
vances in the treatment of tricuspid
atresia and other congenital heart de
fects.1-5 Although the right ventricle
has been demonstrated to be expend
able, we do not fully understand the
physiology of the process.
The initial clinical successes with
tricuspid atresia were believed to be
secondary to the ability of the hyper
trophied right atrium to sustain the
pulmonary circulation. Another ex
planation, however, is that blood
moves through the pulmonary circu
lation as a consequence of forces
generated by diastolic relaxation of
the left ventricle.8,7 The ability of the
right atrium to sustain the pulmonary
circulation is not supported by recent
experimental data.8 Although an in
crease in right atrial pressure, when
pulmonary vascular resistance is nor
mal, increases the flow through a con
duit between the right atrium and pul
monary arteries in animals with totally
bypassed right ventricles, the right
atrium does not seem to function as a
pump to maintain this blood flow. If
the right atrium is not the driving
force, then the left ventricle may be
the ultimate source of pulmonary
blood flow, through a suction effect
on the pulmonary circulation during
diastole and a “downstream” driving
action on the venous circulation dur
ing systole. The contribution of the
right atrium to pulmonary blood flow
should be investigated in the presence
of poor left ventricular function. Re
gardless of the driving force for pul
monary blood flow when the right
ventricle is bypassed, certain physical
limitations exist for adequate pulmo
nary flow.
Along the course of blood flow
from the major veins, the first ob
structive component exists at the tri
cuspid valve. Unlike the highly com
pliant venous system, the tricuspid
anulus is relatively fixed. Decrease of
the diameter or area of the valve
orifice causes increased obstruction to
flow through that orifice.9 Normally,
the right atrium empties into the right
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ventricle without appreciable obstruc
tion to flow. The right ventricle, on
the other hand, empties into the pul
monary vasculature. The pulmonary
valve and proximal pulmonary artery
themselves offer some resistance to
flow. On the assumption that blood
can be considered as a Newtonian
fluid over the range of physiologic
pressures,10 the resistance to flow is
inversely proportional to the fourth
power of the radius and directly pro
portional to the length of the vessel.
This has interesting implications for
shunts between the right atrium and
pulmonary artery.
Clinical experience has shown that
valved conduits are not necessary, and
may be deleterious, in shunts between
the right atrium and pulmonary ar
tery.11'13 Furthermore, the diameter
and length of a conduit contribute to
the resistance to blood flow. Anas
tomotic diameters smaller than the
conduit diameter add another com
ponent to flow resistance.
From the above considerations, it
appears that direct anastomosis be
tween the right atrium and pulmonary
artery will provide less obstruction to
blood flow than a conduit.14 The anas
tomosis between the atrium and pul
monary artery should be as large as
possible. Although the resistance of
the pulmonary circuit may be normal,
the pressure required to deliver a
given cardiac output may exceed the
forces on the right side and produce
poor cardiac output and venous
pooling.
Patients being considered for right
atrial to pulmonary artery connections
for management of tricuspid atresia
or other complex congenital anomalies
should be assessed for the feasibility
of a direct right atrial to pulmonary
artery anastomosis. Suitability for this
anastomosis depends upon normal
pulmonary vascular resistance, normal
left ventricular function and pulmo
nary arteries of adequate size.
A further implication of the physi
ology of the bypassed right ventricle
is the prospect of designing artificial
hearts around a single ventricular
chamber. Before inserting the heart,
the right atrium would be anastom
osed to the pulmonary artery and
both right and left atria separated
from the ventricles. The right atrial
opening could be closed with a suit
able patch. The left atrial cuff would
then be connected to the singlechambered artificial heart. The singlechambered artificial heart would de
crease power requirements, the size
of the prosthesis and the complexity
of regulatory units.
VOLUME 25. NO. 2, MARCH 1982
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This paper was presented in 1894
several years before one by J.C. Davy
from British Columbia, referred to in
Dr. Seal’s article.
Ironically, Dr. Bell died in 1923,
of retrocecal gangrenous appendicitis.1
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The History of Appendicitis
To the editors.—I enjoyed the his
torical review of appendicitis by Dr.
Andrew Seal (Can J Surg 1981; 24:
427—33). There is one Canadian anec
dote that was not included, which
might be of interest to readers. Dr.
James Bell, before he became sur
geon-in-chief of the Royal Victoria
Hospital in Montreal, presented a
paper to the Canadian Medical Asso
ciation exhorting his colleagues to
operate on appendicitis early: “. . . if
recognized early and treated surgically
the mortality should be almost nil”.

A.

M u rph y ,

m d , f r c s [c ]

Director, Division of
surgery,
Maritime Heart Center,
5850 University Ave.,
Halifax, NS

cardiovascular

R eference
1. M urphy DA: James Bell’s appendicitis. Can

J Surg 1972; 15: 335-8

“Operative Surgery and
Management”
To the editors.-—I recently saw a new
book that I think should be called to
the attention of readers of the Cana
dian Journal of Surgery. It is entitled
‘‘Operative Surgery and Manage
ment”. It is edited by Mr. G. Keen
and published by John Wright & Sons
of Bristol, England.
This book covers all specialties and
would be most useful for trainees in
surgery, particularly in fields other
than their chosen specialty. It is more
up-to-date than the older textbook of
operative surgery by Nora and I be
lieve it may now be the most useful
single volume on operative surgery
available for a smaller hospital li
brary.
D o n a l d J. C u r r i e ,

m d , f r c s [c ], f a c s

55 Queen St. E,
Toronto, Ont.
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Boyes, P.R. Lipscomb, L.W. Milford,
R.G. Pulvertaft and D.C. Riordan.
Subjects to be discussed will in
clude: soft tissue cover and transplan
tation of tissue, rheumatoid arthritis,
tendon ruptures and lacerations, crush
fractures and dislocations, congenital
anomalies, nerve lesions, and tendon
transfers for the paralyzed upper ex
tremity.
This program is sponsored by Ex
tended Programs in Medical Educa
tion, and will meet the criteria for
ACCM E/AM A/CM A Category 1
(formal) continuing education credit.
For further information, write: Ex
tended Programs in Medical Educa
tion, University of California School
of Medicine, Rm. 569-U, Third and
Parnassus, San Francisco, CA 94143,
or call (415) 666-4251.
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BOOK REVIEWS

THE AMERICAN ACADEMY OF OR
THOPAEDIC SURGEONS. Instruc
tional Course Lectures. Volume XXIX
1980. The American Academy of Or
thopaedic Surgeons. 156 pp. Illust.
The C.V. Mosby Company, St. Louis,
1980. $47. ISBN 0-8016-0047-2.

The 1980 volume of instructional course
lectures of the American Academy of
Orthopaedic Surgeons certainly measures
up to the standards of previous volumes.
The first chapter on fractures of the neck
of the femur provides an update of these
fractures, including the indications for
prosthetic replacement of the femoral
head. There is also an excellent list of
references dealing with the subject. In
the second part of this chapter Marvin
Meyers presents astonishingly good re
sults of pedicle muscle graft with internal
fixation, particularly in the under-40 age
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group. It appears that this technique
should be used more often. The third
part of the chapter, on total hip arthro
plasty in acute femoral neck fractures,
should be studied with caution, because
of the “overkill” in relation to internal
fixation or hemiarthroplasty of the Bate
man type. The authors mention patients
with hemiarthroplasty in whom acetabu
lar erosion developed quickly, but make
no mention of the cause of the erosion.
My own observation is that erosion is
inevitable if the femur has been length
ened by hemiarthroplasty, causing more
compression of acetabular cartilage. I
believe total replacement should be in
dicated only for hips that preoperatively
are very stiff, or, as the authors report,
in Paget’s disease. However, some of us
have had difficulties in obtaining good
fixation of components in pagetoid bone.
The chapter on condylocephalic nail

ing of intertrochanteric and subtrochan
teric fractures of the femur is good, giving
details of treatment, demonstrating short
operating time and small blood loss.
Similarly, the chapter on the AO method
of fracture care, by Joseph Schatzker
and Marvin Tile, is excellent. It reviews
the principles and points out the im
portance of details and the various types
of apparatus to be used in certain situa
tions. It is encouraging that the authors
do not suggest internal fixation for every
fracture.
Kevin Harrington’s section on the
management of unstable pathologic frac
ture-dislocations of the spine and ace
tabulum, secondary to metastases is
interesting and he obviously has a lot
of experience. In my view this method
of joint replacement with methylmetha
crylate cement in diseased bone should
be done in very few centres, only where
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there is a good knowledge of the natural
history of the disease process in addition
to the technical ability required.
The detailed description of injuries to
the growth plate and epiphysis by Robert
Stiffert is thorough and academically
beneficial. I recommend it highly for
students and particularly those who treat
trauma in children. The references are
excellent.
The subject of slipped capital femoral
epiphysis is divided into four parts. Bi
plane osteotomy, described in detail by
Clark, Southwick and Ogden is well
done, and Dean MacEwen provides a
good description of the advantages and
disadvantages of pin fixation. The ap
proach to salvage procedure for poor
results in slipped epiphysis, advocated in
bilateral disease, is that there be one
arthrodesis and one arthroplasty. Person
ally, I think that arthrodesis is question
able without having first tried arthro
plasty. Total hip replacement should not
be considered in young patients and the
old conventional mould arthroplasty is
probably still a good procedure to con
sider but a substitute resurfacing arthro
plasty might well be considered. This
should be indicated chiefly for patients
who have disabling pain from chondrolysis.
The short chapter on the orthopedic
aspects of the chronic pain syndrome

outlines the methods used at the Univer
sity of Washington pain clinic. The au
thors believe the average orthopedic
surgeon should be able to recognize the
development of chronic pain syndrome
and refer the patients to special centres
while attempting to relieve the organic
cause of the pain.
The chapter by Neviaser and Gunther
on tenosynovial infections in the hand
is interesting for a condition that is rare
ly seen today. They describe a method
of treatment by irrigation of the tendon
sheath with what appear to be very good
results.
The final chapter on the principles of
tendon transfers to the hand by Richard
Smith and Hill Hastings is outstanding.
It gives a great deal of information on
the principles of restoration of balance
to the deformed hand, the physiology of
the tendon transfers and the methods of
selection for various hand problems.
This volume is of high standard and
should be available in all hospital and
residents’ libraries.

F.P.

P a t t e r s o n , m d , f r c s [c ]

Division of orthopedics,
Department of surgery,
University of British Columbia,
Vancouver, BC

ANATOMY. A Regional Atlas of the
Human Body. 2nd ed. Carmine D.
Clemente. 387 pp. Illust. Urban &
Schwarzenberg, Inc., Baltimore, 1981.
$32.50. ISBN 0-8067-0322-9.

Doctor Clemente’s atlas has established
itself in both the United States and Can
ada as a popular and reliable guide to
the structure of the human body. Within
the short period of 6 years printing of a
second edition has become necessary, not
unlike the original Sobotta’s Atlas of
descriptive human anatomy, from which
most of the plates have been taken. Illus
trations from other sources, in particular
from Pernkopf’s “Atlas of Topographical
and Applied Human Anatomy”, have
also been included. Doctor Clemente has
done an outstanding job in judiciously
selecting, arranging in a most systematic
manner, relabelling the figures in English
instead of Latin and adding copious
notes to supplement the illustrations
where necessary. In addition to six newly
drawn figures, there are many improve
ments in this second edition.
This atlas is not just another nicely
assembled collection of figures, but a
work of outstanding scholarship. It is as
detailed as any medical student would
need and presents reliably the basic or
ganization of the human body. Surgeons,
too, will find it an invaluable reference
source. In addition to the magnificent
figures, there are numerous clearly la
belled line drawings and photographs of
actual specimens. The accompanying
notes provide many clinical insights. In
a subsequent edition, it might be worth
while to include some illustrations re
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lating to cross-sectional anatomy, com
puterized tomography and more surface
anatomy.
For medical students, practising physi
cians and surgeons, this atlas is highly
recommended.

T.V.N. P e r s a u d ,

m d , ph d , d sc,

MRC PATH

Professor of anatomy,
Head, department of anatomy,
University of Manitoba,
Winnipeg, Man.
SURGERY OF FEMALE INCONTI
NENCE. Edited by Stuart L. Stanton
and Emil A. Tanagho. 203 pp. Illust.
Springer-Verlag New York Inc., New
York, 1980. $58. ISBN 0-387-10155-1.

This book, edited by a gynecologist and
a urologist, has contributors from both
specialties. It presents an up-to-date over
view of the etiology, diagnosis and treat
ment of urinary incontinence in women.
Generally, the chapters dealing with sur
gical procedures are well illustrated and
I found the book informative and timely.
There are areas that deserve parti
cular mention. The section on endo
scopic suspension of the vesical neck is
a reminder that this is a practical ap
proach, particularly in the patient with
a scarred and matted pelvis. The proce
dure is similar to the Pereyra operation,
which has aroused much interest in the
literature. The chapter on denervation
of the bladder is too sketchy and lacks
the data to convince the reader of the
effectiveness of the technique. The man
agement of vesicovaginal fistulas is par
ticularly well described; the authors,
however, ignored the reports indicating
that early repair of most surgical fistulas
is possible and successful. Careful tech
nique will spare the patient 3 to 6 dif
ficult months of waiting. In the absence
of marked perifistulous inflammation,
early repair should be considered and is
particularly rewarding. The last chapter
deals with the pharmacology of bladder
and urethra. It perhaps should have pre
ceded the various surgical procedures.
One needs to be reminded that recent
advances in understanding the innerva
tion of the lower urinary tract and ex
tensive pharmacologic studies have per
mitted the development of successful
methods of therapy for clearly defined
urinary incontinence.
The book is easy to read, informative
and brings into one volume a great deal
of information that until now was dis
seminated in a variety of specialty jour
nals. On these grounds alone it is a
worthwhile addition to the library of
surgeons dealing with diseases of the
lower genitourinary tract.
A lvaro M o r a l e s , m d , f r c s [c ]

Associate professor,
Acting head, department of urology,
Queen’s University,
Kingston, Ont.
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| SURGICAL SEPSIS. Edited by Colin
J.L. Strachan and Richard Wise. 153
pp. Illust. Academic Press Inc. (Lon
don) Ltd., London; Academic Press
Canada Limited, Don Mills, Ont.,
1979. $34.50. ISBN 0-12-794378-1.

Containing the proceedings of a sympo
sium on surgical sepsis held in Birming
ham in 1978, this book has 15 chapters,
13 of which are written for surgeons by
surgeons. The other two chapters are
written by medical microbiologists.
The content is varied. Some chapters
present a philosophical approach to the
concepts of sepsis and drug trials, others
present literature summaries while still
others present essentially original data as
sembled primarily for presentation at
the symposium.
The content seems to be at its best
when some philosophical considerations
are raised. A.V. Pollack, for example,
expounds the topic of what directions
antibiotic trials should take: “What we
want to know is not ‘this antibiotic regi
men is better than none at all’ but ‘this
one is better than that one’.” The survey
chapters on systemic antibiotic prophyl
axis and new antibiotics give complete,
well-organized, factual information.
The weakest part of the text is the
presentation of trial data. Pollack, while
demonstrating the advantages of intraincisional cephaloridine, badly biases his
argument by comparing the results ob
tained with cephaloridine with those of
other types of prophylaxis, including no
antibiotic, saline irrigation, and intra-incisional gentamicin, framycetin, providone
iodine and clindamycin. Surely this mixed
control group does not live up to his
already stated criteria of a useful trial.
Similarly, Wheeler, in his chapter on
abdominal wound protection by means
of plastic drapes, presents a good argu
ment, but by the time he divides and
subdivides his 144 patients, the group
numbers are too small for the compari
sons to be valid.
Technically the book is compact, well
indexed, clearly printed and very read
able. I found only two errors, one chap
ter redirection error and one missing
figure legend. The cost is in the reason
able to moderate range.
My impression is that this would be
an excellent text for a surgeon already
well versed in surgical wound infections.
While it may not answer a lot of ques
tions for the uninformed, it most cer
tainly is controversial and provocative
and should stimulate much thought and
discussion.
M ichael A. N o b l e , m d , f r c p [c ]
Director, clinical bacteriology,
Department of microbiology.
Public Health Laboratories,
Halifax, NS
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TRANSURETHRAL RESECTION. 2nd
ed. John P. Blandy. 184 pp. Illust.
University Park Press, Baltimore,
1978. $24.50. ISBN 0-8391-1325-0.

This book provides a thorough descrip
VOLUME 25, NO. 2, MARCH 1982
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tion of the technique of transurethral re
section, the preoperative and postopera
tive care and, in a unique fashion, a
comprehensive outline of the instruments
that are used to perform the procedure.
Easy to read and well illustrated, the
book gives the facts in a clear, concise
fashion and provides the reader with
an up-to-date account on the state of the
art, while dismissing some of the old
myths that for years surrounded this
operation.
The author wrote the book for res
idents training in urology and has in
deed succeeded in presenting the perti
nent information in a fashion that would
help considerably in their learning of
endoscopic surgery. This book should
be available in the library of every hos
pital and medical school with a urology
residency program.
S aid A. A wad ,

m d , frc s [c ]

Editorial board
Canadian Journal of Surgery.
Head, department of urology,
Dalhousie University,
Halifax, NS
VAGOTOMY AND PYLOROPLASTY
ADVANCES 1975-1980. The Nonresective Method (Adequate Selective
Proximal Vagotomy — “a-spv” —
Combined with Pyloroplasty Appro
priate to Form and Function — “ffpypl”—) as a Means of Operative
Treatment of Peptic Ulcer Disease
and Other Benign Disorders of the
Stomach. Edited by F. Holle and G.E.
Holle. 143 pp. Illust. Springer-Verlag
New York Inc., New York, 1980.
$58, paperbound. ISBN 0-387-100830.

This monograph comprises six sections:
an introduction to “mechanical versus
functional” surgery for peptic ulcer dis
ease; pathophysiology; the technique of
proximal gastric vagotomy; the indica
tions for, and technique of, pyloroplasty;
the results and the indications for proxi
mal gastric vagotomy in complicated
duodenal ulcer disease.
The book has been translated into
English from German. The style is awk
ward and many passages are difficult if
not impossible to understand. There are
numerous typographical errors. The le
gends for the figures and tables are woe
fully inadequate. The organization is
poor and confusing. The majority of the
references are in German making it of
limited value to the average physician in
North America.
The authors’ description of the ana
tomical divisions of the vagus nerves on
the stomach have been given new names
making it difficult to correlate them with
the English equivalent. There is a long
section on the different types of pylo
roplasty employed by the authors re
ferred to as “form and function pyloro
plasties”. To me, these appear to be
rather complicated and are not superior
to those already described.
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volume surveys and discusses in detail
the exciting new biochemical, neuropharmacologic and neurophysiologic dis
coveries that appear to be important to
our psychiatric knowledge. In this con
nection I should mention the increasing
insight gained into the nature of some
endogenous pentapeptides and their role
in the natural regulation of pain, and
the equally interesting discovery of the
adaptive response of brain receptor cells
to drugs. Further research on the latter
promises to shed new light on abnormal
states, the pharmacologic action of drugs
and perhaps on addiction.
These are only a few of the many
examples of the recent progress made
in the biologic foundations of psychiatry
and there are innumerable others, in
cluding a better understanding of the
biochemistry of emotions, learning and
mental illnesses such as depression,
manic-depressive disorders, schizophrenia
and the pharmacologic treatment of
various mental diseases.
This annual, therefore, is relevant not
only to psychiatrists and mental health
professionals but also to a variety of
other medical practitioners and re
searchers. There are indications that in
some categories of psychiatry the majo
rity of patients are seen and treated by
nonpsychiatrists, as demonstrated by the

Proximal gastric vagotomy or parietal
cell vagotomy for the treatment of un
complicated duodenal ulcer disease is
now established. The major concern
about this procedure is the high recur
rence rate, consequently it has not been
accepted by the surgical community in
North America. Surgeons inexperienced
with this technique have reported recur
rence rates of 30% and even those ex
perienced with the procedure report
rates greater than 10%.
Although the authors find a place for
this technique in the treatment of com
plicated duodenal ulcer disease — pyloric
and prepyloric ulcer, bleeding, perfora
tion and obstruction — it is generally
believed that proximal gastric vagotomy
has no place in this context and it is not
recommended.
This monograph is a compilation of
the surgical experience of duodenal sur
gery at the University of Munich. The
treatment of complicated duodenal ulcer
disease by the authors is completely un
acceptable and unsupported by clinical
data. As reading material for surgical
residents, fellows or practising surgeons,
the book is not recommended. It is de
void of scientific interest. Much more
understanding of this problem can be
gleaned from any well-written editorial
review, which would be cheaper and less
time-consuming for the reader.
Ben M itmaker , md , ph d , frcs [c]
Ste. 100,
6000 Cote des Neiges Rd„
Montreal, PQ

A lb er t

B.

K e r e n y i, m d

Ste. 1211,
130 Albert St.,
Ottawa, Ont.

CLASSIFIED ADVERTISING
As a further service to its readers the Canadian Journal o f Surgery is pleased
to accept suitable classified advertisements. The deadline is 1 month before
issue date. Regular classified rates (for each insertion): $31.00 for the first
40 words or less, additional words 30d each, to maximum of 150 words
(additional $12.00 for frame). Special D isplay under 75 words, 214" X 2",
$75.00. $5.00 charge (first insertion only) for CJS box numbers. D isplay
rates available on request.
Copy should be mailed to the Canadian Journal o f Surgery, PO Box
8650, Ottawa, Ontario K1G 0G 8.

THE YEAR BOOK OF PSYCHIATRY
AND APPLIED MENTAL HEALTH
1979. Edited by Daniel S. Freedman,
Arnold J. Friedhoff, Lawrence C.
Kolb and others. 409 pp. Year Book
Medical Publishers, Inc., Chicago,
1979. Price not stated. ISBN 0-81513325-1.

From the current international psychia
tric literature, the editors of this annual
have selected, condensed and critically
reviewed several hundred of the most
important journal articles and grouped
them into 20 chapters covering neuro
physiology, biochemistry and pharmaco
logy, psychology and psychophysiology,
genetics, learning and memory, mental
retardation, child psychiatry, general
clinical topics, clinical psychiatry, psy
chosomatic medicine, geriatrics, psy
chotherapy, pharmacotherapy, psychia
tric nursing, drug abuse, alcoholism,
drug addiction, suicide, law and psychia
try and community psychiatry.
Illuminating overviews and comments
are included in many of these chapters
to provide the reader with an up-to-date
picture of the “state of the art”. Al
though it is difficult to generalize, cur
rent psychiatry seems to follow the
medical model and is practically in
separable from the general body of
medical science. Accordingly, while
adequate coverage is given to psycholo
gical and psychosocial aspects, this
VOLUM E 25, NO. 2, M AR C H 1982

surprising finding quoted in this volume
that almost 70% of prescriptions for
such antidepressants as tricyclic drugs
are not written by psychiatrists. Inde
pendently of this, other statistical data
indicate that depressed persons are more
likely to be taking tranquillizers and
sedatives than antidepressants. This find
ing underscores the need for the correct
diagnosis and treatment of the depres
sion and, I may add, of other common
psychiatric illnesses.
Several of the reviewed articles deal
with the importance of close coopera
tion and consultation between psychia
trists and other practitioners. In this
context it was found that patients are
more favourably accepting referral to
a psychiatrist.
I recommend this year book as a
highly competent and reliable guide
through the field of psychiatry. It is
readable, attractively designed and is
supplied with a subject index, an index
to authors and even a current literature
quiz. 1 am looking forward to seeing
the 1981 annual.
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Pediatric Use: The safety and effectiveness of CLAFORAN in infants and children have
not yet been established. It has, however, been used in children at a dosage range o f
100-150 m g /k g /d a y in 2-4 divided doses.
Kidney: Although CLAFORAN rarely produces alterations in kidney function, evaluation
o f renal status is recommended, especially in severely ill patients receiving high doses.
Patients w ith markedly impaired renal function should be placed on the special dosage
schedule recommended under DOSAGE AND ADMINISTRATION, because normal
doses in these individuals are likely to produce excessive serum concentration o f the
metabolites.
Prolonged use o f CLAFORAN may result in the overgrowth of nonsusceptible
organisms. Constant observation of the patient's condition is essential. If superinfection
occurs, therapy should be discontinued and appropriate measures taken.
Positive direct Coomb's test is known to develop in individuals during treatment with
the cephalosporin group o f antibiotics, including cefotaxime sodium.
In laboratory tests a false positive reaction to glucose may occur w ith reducing
substances but not with the use of specific glucose oxydase methods.

ADVERSE REACTIONS

The most frequent adverse reactions encountered are:
Local (5%) - injection site inflammation with intravenous administration. Pain,
induration and tenderness after intramuscular injection.
Hypersensitivity (1.8%) - Rash, pruritus, fever.
Gastrointestinal (1.7%) - Colitis (not pseudomembranous), diarrhea, nausea, and
vom iting. A few cases of pseudomembranous colitis have been reported.
Hemic and Lymphatic System - Mild reversible leukopenia, granulocytopenia and
throm bocytopenia have been reported. Some patients developed positive direct
Coomb's test during treatment with CLAFORAN (cefotaxime sodium).
Genitourinary System - Moniliasis, vaginitis.
Central Nervous System (0.2%) - Headache.
Liver - Transient elevations in SGOT, SGPT, serum LDH, and serum alkaline
phosphatase levels have been reported.
Kidney - Increased serum creatinine and BUN have occasionally been observed.

SYM PTOM S AND TREATMENT OF OVERDOSAGE
Since no case o f overdosage has been reported to date w ith CLAFORAN, no specific
inform ation on symptoms or treatment is available. Treatment of overdosage should be
symptomatic.
DOSAGE AND ADMINISTRATION
CLAFORAN (cefotaxime sodium) may be administered intravenously or
intram uscularly after reconstitution (see table w ith recommended mode of
reconstitution according to route of administration). Dosage and route of administration
should be determined by susceptibility of the causative organisms, severity o f the
infection and condition of the patient.

Moderately severe
infections

Frequency and Route

Severe infections

4-6

1 gram every 4-6 hours
IM or IV

Infections commonly
needing antibiotics in
higher dosage
(e.g., septicemia)

6-8

2 grams every 6-8 hours IV

Life-threatening infections

2 grams every 4 hours IV

up to 12

THE MAXIMUM DAILY DOSAGE SHOULD NOT EXCEED 12 GRAMS.
Administration of CLAFORAN should be continued for a minimum of 48 to 72 hours
after the patient defervesces or after evidence of bacterial eradication has been
obtained; a m inimum of 10 days o f treatment is recommended for infections caused by
Group A beta-hemolytic Streptococci in order to guard against the risk of rheumatic
fever or glomerulonephritis; frequent bacteriologic and clinical appraisal is necessary
during therapy of chronic urinary tract infections and may be required for several
months after therapy has been completed; persistent infections may require prolonged
treatment. Doses less than those recommended should not be employed.
DOSAGE FOR PATIENTS WITH IMPAIRED RENAL FUNCTION
In patients with estimated creatinine clearance of less than 20 m l/m in/1.73m 2the dose
of CLAFORAN must be halved (see PRECAUTIONS). If serum creatinine values alone are
available, the following form ula (based on sex, weight and age of the patient) may be
used to convert these values into creatinine clearance.
Males:

Weight (kg) x (140 - age)

Females:

0.85 x above value

72 x serum creatinine

RECONSTITUTION
The following table is provided as a guide for reconstituting CLAFORAN (cefotaxime
sodium) for both intramuscular and intravenous administration.

STRENGTH

AMOUNT OF
DILUENT TO
BE ADDED
(ml)*

APPROXIMATE
WITHDRAWABLE
VOLUME
(ml)

APPROXIMATE
AVERAGE
CONCENTRATION
(mg/ml)

2
3
5

2.2
3.4
6.0

230
300
330

10
10
10

10.2
10.4
11.0

50
95
180

Intramuscular
500 mg vial
1 g vial
2 g vial

Intravenous
500 mg vial
1 g vial
2 g vial

•Shake to dissolve.
Parenteral drug products should be inspected visually for particulate matter and
discoloration prior to administration. Solutions of CLAFORAN range from light yellow
to amber, depending on concentration and diluent used. The dry powder as well as
solutions tend to darken, depending on storage conditions.
For intramuscular use: CLAFORAN should be reconstituted only with Sterile Water for
Injection in accordance w ith the volumes recommended in the preceding table.
For intravenous bolus use: 500 mg, 1 gram and 2 gram vials should be reconstituted
with at least 10 ml of any of the solutions recommended under COMPATIBILITY/
STABILITY.
For intravenous infusion use: 1 or 2 grams of CLAFORAN may be reconstituted
with 50 or 100 ml of any of the solutions recommended under COMPATIBILITY/STABILITY.

ADMINISTRATION

Intramuscular: CLAFORAN (cefotaxime sodium) should be injected well w ithin the body
of a relatively large muscle such as the upper outer quadrant of the buttock (i.e., gluteus
maximus); aspiration is necessary to avoid inadvertent injection into a blood vessel.
Intravenous: The intravenous route is preferable for patients with bacteremia, bacterial
septicemia, or other severe or life-threatening infections, or for patients who may be
poor risks because of lowered resistance resulting from such debilitating conditions as
malnutrition, trauma, surgery, diabetes, heart failure, or malignancy, particularly if
shock is present or impending.
For bolus administration a solution containing 1 gram or 2 grams o f CLAFORAN can be
injected over a period of three to five minutes. Using an infusion system, it may also be
given over a longer period o f tim e through the tubing system by which the patient may
be receiving other intravenous solutions. Butterfly® or scalp vein type needles are
preferred for this type of infusion. However, during infusion of the solution containing
CLAFORAN, it is advisable to discontinue temporarily the administration of other
solutions at the same site.

COMPATIBILITY AND STABILITY

CLAFORAN (cefotaxime sodium) may be reconstituted with any of the following and
should be used freshly prepared:
Sterile Water for Injection
Sodium Chloride Injection B.P.
5% Dextrose Injection B.P.
Dextrose and Sodium Chloride Injection
Compound Sodium Lactate Injection B.P.
If a solution must be stored, only the solution prepared with Sterile Water for Injection
may be kept under refrigeration (below 5°C) for not longer than 24 hours. Any unused
solutions should be discarded.
CLAFORAN is compatible w ith 1% lignocaine. Only freshly prepared solutions should
be used. CLAFORAN solutions exhibit maximum stability in the pH 5-7 range.
A solution of 1 gram of CLAFORAN in 14 ml of Sterile Water for Injection is isotonic.
Solutions of CLAFORAN must not be admixed with aminoglycoside solutions. If
CLAFORAN and aminoglycosides are to be administered to the same patient, they must
be administered separately and not as a mixed injection.

DOSAGE FORMS

CLAFORAN (cefotaxime sodium) is supplied as a sterile, white to pale yellow powder, in
vials containing 500 mg, 1.0 gram and 2.0 grams of cefotaxime sodium (expressed as
acid on a dry basis).
CLAFORAN in the dry state should be stored at room temperature (below 30°C),
protected from light and heat. Solutions of CLAFORAN range from light yellow to
amber, depending on concentration and the diluent used. The solutions tend to darken
depending on storage conditions and should be protected from elevated temperatures
and excessive light.
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